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■ A MANUAL bP CHEMISTEif, 

t 

Contauun^r the principal Facts of the Science, arranj^ as thejf 
arc discussed and illustrated in the Lectures at the Royal 
Institution of Great niituiu, by 

' V”' \I TIJf)MAS nKANDE, 

See. R. S., Profe&^oi of Cheuiistry Royal Inhtilu'iou, &e. 


llie sulijecls arc tieatc'd of in these volumes in the following 
order: 

Vol- I.— A PMiiUiry Hiatury vf tlif' PmfnrRH <»f Cliemicdl Scirnre, from 
early timoH 1o the Knii ul Ihe l.)&1 C eiituiy. 

Cenoral View of tlie l*riiiri|>lc8 of f'lieniislry, aud oMho Pluenoiuena of 
Allrat tion, Heat, aud Klectririty. 

lliMtor) oi Utidiaul or Jiuixmder.ihlo AlriUer; ot the Siuiple Suppurters ol' 
('oiuhubliuii; of the y\eid)fial)le Hoflios; and of thur Alutu<il Coiu- 
bimiliuii. 

\oL lI.—ClcDeral and Individual lliblory of tho Metals, and of Uieir 
t'oinhinatioiis. 

f M liie Viirtl>bis of Metnllilenais (\iiniMkuuds, and of Mineral AValers. 

\'n1. IM -!liator> of the Or'anii' Pii»<lucts of the Vegetable aud AuiIim.- 
Kiiiadoms. 

Outline of (jeoloab'uL Theories, aud of tlie Stnictnre of the Eartlu 

A very ('ui»ious liide^ ol Kefrreuce is subjoined to this Volume. 


This work is illustrated by several Cotiper-plalc Engravings 
of the Labuiatory of the Royal Institution, &c.: and by more 
than one Huudred Engravings on Woml, illustrative of the 
different Apparatus employed ip Chemical lleseuches; and 
of the Subjert of Geology : it also contains a variety of useful 
Tables and Diagrams. 



TO CORRESPONDENTS. 


yftw llikuch obliged by the Lucubrations of Elsogabalus; 
but the Bulyect is too serious to be so treated. 

0 

He information contaiued in E.E’s Letter will be acted upon 
when he favours us with his address. 

ISie communication from Liverpool, adverted to in the Letter 
sigpied Edward H——, has not been received. 

CARTUusiAhus is wrong, as the follow'ug quotations 8huw: 

Vo4 estis fat ternr; quud n mI v^afuatum fucrit, quo Rolirtur ? 

{I'lde Novum TcBtaincntum, ex Sebait. Ctuleliionu iHteiprvtationc.) 

Sal : neutrahter coudimentum; tuateuluium pm sapiratia. 

Oi sNKHi Thttom us ) 

The best answer we can give to a Correspondent, whose 
signature is mislaid, will he found at page 222 of this Number. 

The Anatomical facts contained in a Letter, nitli which we 
have been favoured, dated East Rergholt, Kufl'olk, Maich 10, 
are scarcely sufiieiently cxplanatury; we have, theiefurc, nut 
noticed them, in the hope thatnm cWrespoudcnt nill be able 
to furnish us with more precise information. 

We have received several valuable documents respecting the 
Combustion of Smoku, Consumption of Fuel, ^c,, in various 
furnaces and fire-places, but shall not enter upon tlie siibj(‘Ct 
till further experimental evidence is before us. 

Our Occ.vsioXAi, RbaHER will probably find something to 
his purpose in our next Number, when we hope to take up 
the subject of warming and ventilating houses and public 
buildings. 

At present we must decline all interference respecting the 
subject of two Letters which we have received, the one dated 
'* from the Tombs of Westminster;” the other purpoiting to be 
the advice of “ an eminent sculptor.” The latter is very 
wrong in his conclusions; the former, more amusing than just. 

'Jlie queries respecting the reflectors of lVlebCoi)es, must, for 
the present, remain uuauswcicd. 
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Art. 1. On the Form of Mineralogica/ Hammers. By 

.1. Mac Culloch, M.D., F.R.S. 

lCui luuuicBted bv tbe auibor.] 

Those who have not been very conversant in countries con* 
sistiup: of primary and trap rocks^ will not easily believe how 
dilEcult it is to procure ^pecimeus from many of these substances 
by means of any of the hammers in common use. This is 
more particularly tlie case with some of the members of the 
trap family, winch are often characterized by an uncommon de¬ 
gree of toughness or tenacity; and it is not uncommon in 
those granites which arc of a fine grain, and which contain a 
conspicuous projioitioii of hoiiiblcudc. In tliose varieties of 
gneiss in which compact feldspar predominates, in some of tho' 
iiumUrs of the primary sandstone series, and in the varieties of 
horulilcudc bchibt in which the laminar structure is obscure or 
wantiug, the same difficulty frequently occurs, and to such a 
dcgice as absolutely to defy the utmost cfibrls of the hca\iest 
hammers in common use, whether by stone-masons or mineralo- 
gislB. Serpentine also very often, and diallage rock almost 
always, present such a resistance as to deprive the collector of 
the power of obtaining satisfactory or sufficient specimens; but 
it is unnecessary to enumerate ail the locks which those who 
are in the least conversant with this department of mineralogy 
must occasionally have abandoned in despair. 

Independently, however, of the wish to obtain a mere speci¬ 
men, such as can first be detached, it is often desirable to ob¬ 
tain a deep acccbS to the nick under eviminnlion. on account of 
the changes which tiie supLiiicial parts uncUigo fium the losb of 

VoL. XI. B 
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of the ordinary, effects of exposure. In 
to procure specimens in succession 


such 
from 

8^ne,]^intan attempt, m >rhich ordinary means snll oftfui 

fi^ljl^ ^.|^ual loss of the. protuberances or angles on 

,.WIili^ alone an impression can be made by a moderate or ordi- 

^Biy, force. It is also often desirable to obtain a cross fracture 

sff some of the schistose rocks, as in micaceous schist, for the 

* 

^nipese of displaying the contortions. Tliis, from the greater 

with which the laminm yield to a moderate force nc- 

;C(^ing to their direction, can rarely be effected hy any ordi- 
* » 

nary hammer; requiring a greater and more concentrated im¬ 
pulse, and often, indeed, demanding the very sudden effort com¬ 
municated by gunpowder. 

The weight of a hammer required to ])roducf such effects, if of 
the ordinary constniclion, is u sct'ioue> iuconveuience to a gi-olo- 
gist; who must, in many cases, necessarily examine the ground 
which he is investigating, on foot, and who is also not luifro- 
queuUy incumbered with specimens. Nor will nscii' wi i-:!)! 
answer the puipose, as a very .-light consideralion of the laws 
which regulate the communication ot motion will bhow. 11.iv ing 
at first suffered much inconvenience from tin' u&e ofLamniL-isof 


4he common construction, the geological readers of the Qnarlcrhj 
Journal will not be sorry to know the et(])cdiLnts which 1 adopted 
to diminish it; and, to render the form which I have used fur 
some years past more intelligible, 1 have accom])anied this cuiu- 
muiiicatiou with explanatory sketches. 

That I may not incumber a plain practical question witli ma¬ 
thematical considerations, I shall only hero remark, that although 
the momentum of a body is compounded of tlic weight and 
velocity, and that the same absolute quantity of motion may be 
communicated under varying relative prnjiortiuns of thesu two 
elements, the disintegration of bodies is regulated by other 
rules, and a diminution of velocity cannot be compensated in 
this case by an addition of weight. It is by an increase of the 
impulse that the cohesion of bodies is overcome: a great 
weight causes the body to move m one mass; a great velocity 
strikes off a fragment, or breaks the whole to atoms. Ulus- 
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Chttiotttf of law must be Itoiiliar to ererjr one; the pete^ 
iration of a moeket ball through an open door is weQ known; 
and the eame ii no less true in the case of elastic fluids. Thus the 
action of ftilminating mercury will break, in the gnUi that shot 
which common gunpowder wiU pioject; and thus also, m splitting 
rocks, the greatest effect is produced by the worst gunpowder. 
An attention to this simplt l.iw would have pievcnted the use¬ 
less attempts so often made to subslitutc the stronger detonating 
compounds in the practice of artilKry but I must not enter, 
further than is necessaiy, into tins suljcct, though it will imme¬ 
diately be seen how this dortnne bens on the use of mineralo- 
gic al hammers 

In stukiii.; 1 fii.'imnt from a mass of lock, and equally, 
indeed, in ch t u lung the sui diet supi iflnout. paits fioni speci¬ 
mens, ii IS iKitssiiy tint t Mbritio'i shr uld be excited in one 
pHi e, ui I ) nm i. and, 1>y tin eommiiuuslioii of a limited mo¬ 
tion muni ^ the jiatluKs of this Idiniin, the paits at rest on 
I uli side ae s(.[» i ited tiuiii it In the hauler and tougher 
atones the intuii of this pioce>'S di tmctly to be seen, as itis 
olsoii the ini u b'lttle .nd compact .is wc 11 is m gl \ss In the 
foimii It udi Ik found tf tiu jioiut iniinidiitely subject to 
tilt impulse IS biiijs d, iml lint (hi aiei of vibiatioii extends, 
in 1 soiiiewhit (oiittnliu ui inn, dui soim lontini which is 
ecu 1 dlj dt ft I milled he iht tntuu ot flu rock in eummon 
flint, and iii gliss tin conchuidal li iiti of the iiactuie is easily 
s((u to Kspeet till point of iiiipui e. 

It IS therefoic neiessaty, in bii iikiiip, a ruck, oi in detieliin,; 
a lii^e fiairment fiom a sol 1 miss, not ouly that tlic impulite 
should be considerable lud piupuitiuiicd to tin. tnnritj of the 
siibbtanee, blit that it should be dintUd on one point, oi cm 
oiii.tiiu, or at least on a small bui^aei Jlie bmalliiess of the 
surfiee oi eoutlet between the hiiniuei and the done, is, how- 
e\ei, not only useful in tliib i\ay, by caubiiig the \ bration of the 
lamina whuli is to sipuate the adjacent paits, but it pioduces 
the fuithei efieet of euiictuti dm; flit whole weight, oi r.itliei 
momentum, of the fuinui on oiii pi tee, insfo id of sidliiin^ ii to 
be wasted by him diieeU d on in iiiy points at oiiee. 11 (hefoim 

b -> 
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a vei^ small wei^ wjU dma be found adetyoate to 
Ipif^odoee an eff^ wlfidi would be in vain expected from the nftma 
petin^ on a larger anrface, or exposing a broad face of coiitad;. It 
ii true, that, in the ordinary practice of masons and quanymon, a 
dat>ftced hammer will detach a fragment, by communicating 
motion to the whole of it, while the mass is comparatively at 
rest; but it will at the same time be recollected, with how little 
effort blocks of granite .mkI marble are split into two parts by 
the comparatively slight blows given on the icathci wedges, and 
how hopeless an attempt it would be to separate such masses by 
any practicable momentum applied to one half of them. Tlie ob¬ 
ject of the improiiinent licic suggested is, as in otliei cases of 
mechanics, to ceconoinizc powei; and tlioiigli the aim of .1 
practised quarryinan may iciider smli cxpedkiits of cnmpaia- 
tively little value to him, that of a miiicialogist is sildom in a 
condition to despise them. 

Tlie ordinary mason’s liammcr, used fui bicaking loiigli stom s 
for rubble work, is foinicd of two fiiista of pyianiids on <1 eoni- 
mon parallelogramlc base, (to de>ciibc it matlitmatually.) and 
the blade is of considerable length. The faces, it is tint, aie 
thus somewhat narrow 111 proportion to then length, hut ytt 
they pieseut far too largo a surface. This hammer is allLuded 



with another serious inconvenience, in consequence of the length 
of the blade. If the blow is not given in such a manner that 
the line joining the centre of gravity (or percussion) with tlie 
point of impulse, is vertical to the surface of the stone struck, 
the blow fails, or, at least, a portion of the momentum is lost. 
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NorHi the missbg of a blow attended with, impunity; 
length 0 / the lever afibrded by die Uade, twists the (mndle ^ 
the Impd, and injures die wrist if too steongly grasped, as it 
always will be by an inexpert practitioner. ' llia> mineralogical 
hammer generally in use, is not, it is tfue^ sd^ long or na^w as 
that used by masons; but, having a broad flat face, it is a feeble 
instrument, and produces a small eficct in proportion to its 
weight; while it cannot be increased in size so as to compensate, 
diis defect, as it becomes inconvenient to can^, and requires too 
much slreugth to give it Uie requisite vcloeitv. 



The construction by wliieli these defects are remedied, and 
(he :>rrntc'st effect [iiodiiced with the least possible weight auti 
Alien^tliuf arm, is that where* the fare of the hammer is round, 
01 spheroidal. Thenretirally, an obtuse wedge would, perhaps, 
be generally prciorablc; but it is scarcely possible to give the 
blow in such amanuei that the centre of peicussiou should fall 
in the true line; and, in such a form, the . <ghtest deviation 
causes Uie blow to be wasted. A hammer in the form of a 
sphere, would, indeed, ensme the effect of cveiy blow, but it is 
very difficult to steel such a figure all round, and it cannot be 
made all of steel, since it will not stand without a centre of iron. 
Besides, witli a weight of three and a half or four pounds, the 
surface of the s])lic le becomes somewhat U'ss curved tiian is con¬ 
venient for iilhking the impulse on one point. 1 have, therefore, 
preferred the foim of an ellipsoid, and the partieulai figure will 
be better understood from the accompanying drawing, tlian from 
any description. 
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It is plain that, with a solid of this form, any (lovi.ition fi om tlip 
most favourable line of impulse which is likely to hapiion, will 
have but little effect in diminibhing the force of the blow; and that 
the whole momentum will be concentrated on one point. From 
the shortness of the blade, or the small distance of the face fium 
the axis of the handle, the missing of a blow by the sliding' of 
the hammer on an oblique surface, and its consequent attempt to 
turn round, communicates no strain to tlic hand. 

Tlic weight of such a hammer need not be very great, uoi ib any 
advantage, indeed, to be gained by inci casing it beyond a ccitain 
point, proportioned to the strength of tlie arm which is to use it; 
88 , in such cases, the power of the impulse is diminished. A few 
trials will convince any one that, with tins constiaction, a given 
weight will produce as great an effect as the double, or even much 
more, would do in a flat or broad faced hammer. It i^ nut conve¬ 
nient, however, that it should be less than two pounds, and it 
need not exceed four. With hammers of these weights so con¬ 
structed, almost every object of the mineralogist Ctm be ob¬ 
tained. A weight of three pounds forms a convenient general 
size for most purposes; and, to facilitate the construction, ! 
may add that, allowing the usual general size for the eye, or 
hole, the relative diameters of 3^ inches by 2, of 3J by 2}, and 
of 4 by 2 J, will, in the form here represented, give pretty nearly 
the weights of two, three, and four pounds, respectively. 

The artist intrusted with the making of these hammers must 



k 
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be^lkacted to pay attentioB to fhe particolar form of the ellip¬ 
soid represrated in the plate. If fha loi^r diameter is made 
much^feater. tlkaq;^Jlort oney for the purpose of securing 
the necessary the blade becomes ^ long, and it will 

have the fault of the mason’s hammer. If the face, again, is 
made of a surface vrith too long a radius of curvatiln, it will 
strike on too large a portion of the rock at once, and part of the 
blow will be wasted. 

There arc some minor conveniences arising out of the form of 
tliis ellipsoid, which are wortliy of notirc. The stcul cannot 
easily be stru* k off the face, as happens at the sides of flat-faced 
hammers when too much hardened; nor does it yield and turn 
over as when, in the same construction, they are too soft. The 
directness of all the blows prevents over-hardened steel from 
splintering; and, if too soft, a second blow replaces the vacuity 
which the first may have made, llius olsO it retains a degree 
of smoothness which those will know how to appreciate who 
liave suffered in their hands, their pockets, or their clothes, 
fiom tlie ragged edges of a worn hammer. The durability of 
hiirh a hammer in practice, is in itself no small convenience; as 
a mineralogist is not always in a situation to get one replaced 
or lepaircd, and of this superior durability, my own experience 
h.\a afforded ample proof. It is unnecessary for a breaking ham¬ 
mer to be provided with a cutting edge, as the great weiglit pre- 
\ ents any effectual use being made of it. I'hat which is required 
is best done by a lighter trimming hammer; and thus also, the 
bieaking hammei, having two faces, has double the durability. 

I need scarcely add, that all handles should be made of ash, 
or vine, if it can be procured, and somewhat of a conoidal form, 
larger towards the hand, to prevent slipping; and, that to ren¬ 
der hammers portable, it is convenient to have a loop of wire 
Uic head, through which a stiap may be inserted. This is 
icjiresenlcd in the sketch. 

I have added another figure which 1 have, in practice, found 
very convenient, where a great weight is required. It is an 
oblate spheroid, with tlie polar surfaces cut away, as it is not 
found easy by the makers to apply the steel to a whole spbeioid. 
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It if unnecesHury to dilate further on the advantages of this 
form; as it is, for all purposes of use, a sphere. From the e\> 
tflot of face, it is almost eternal; and it is not diffirult to eon- 
■tmet, by welding a ring of bai steel on a nucleus of iion. 

The drawings which accompany this communication, repre- 
aant also the particular form of those hammers for trimming 
or shaping specimens, which 1 have found, in practice, to exceed 
all others. 

The ordinary trimming hammer has two cutting edges only, 
(me at each end, and placed in a reverse diicction, or like an axe 
and an adze. Doubtless, this answeis its purpose, but noL 
equally well with die construction here represented. 



In that there are only two edges, and they soon wear, as these 
hammers must be made of hard steel. In this there arc, at 
first, four edges; and, as the handle may then be turned, there 
are thus acquired fouj more; so that each hammer of this con¬ 
struction is at least as durable as four of the former. 
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Ijflnmeral^pcal joaneyi l^aig particularly convenient, aa a' 
trimmi]i|f kasa^ coUectolr mnat tiben 

carry uifliece8sarf'v|^l|j||^ or perhapa firiNl^tirely in procuring' 
convenient and wfli|4haped specimena. In a collection of rodca, 
vrhere the number md weight, and the room occupied, form ap 
aerioua an inconvealhiioe, the regular shape of a apecimen is an 
object of no slight moment. 

There is an additional advantage in this form of die trimming 
hammer, arising from the rectangular shapes of the edges, which 
renders them more durable than those of the axe-shaped ham¬ 
mer. I need carcely say that they must be regular prisms, 
that the eye may see the edge which strikes, and that they mnat 
be entirely made of steel. 

With respect to the weights of trimming-hammers, they mnat 
be proportioned chiefly to the weight of the specimen to be 
broken or shaped, or to the size of the fragments which it will be 
requisite to detach. They must also bear some relation to dm 
fragility of the specimen; the most brittle requiring the lightest 
hammers. It is not possible to give any exact rules on this 
subject, but the general principle has already been stated suffi¬ 
ciently to show that it is only by the velocity of a small weight, 
ir b> the impulse, that fragments can be detached from any 
desired place without disturbing other parts of the specimeoi 
The mineralogist . hould be provided with difiurent weights, 
from a drachm to two ounces, and upwards; and his own ex¬ 
perience will very shoitly direct him to that which will produce 
the desired eficct on any specimen or substance under triaL 
To facilitate the labouis of the artist, I have thought it better 
to insert a scale of dimensions than of weights, for a set of such 
hammers, and they are as follows 


Length of prism—Inches 

14 

12 

H 


Side of baso—Inches 

I 

I 

I 

4 

I 
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I may add, la»dy, that irhen ardn hy nae, the hammers eKhis 
coBStniption are hiore easily mpaired than the common ones; 
as, hylptinding one foce to a itnall distance downwftrds, four 
edges are at once replaced. 

In concliiding this paper, it will nut be improper to surest 
that the* name principle might be advantageously extended to 
the ordinary hammcis of quarrymen and masons, and more par¬ 
ticularly to those of road-makers. The forms of these latter arc 
almost in every instance very faulty, and the ronsequcnccs are 
in^rtant, as they add double or treble tlie expense to that 
which is, in many places, one of the most costly parts of road¬ 
making. It is not only indeed in the shape, but in the use 
of the hammei, that the system of breaking stones for roads is 
defective. Independently of the fatigue of standing, the same 
velocity, or impulse, cannot be commuiucated by two hands 
as by one, from the crossing, or obliquity of the arms; and, 
with a single-handed hammer, sitting, one person can easily do 
the work of two standing, possibly more. This piactice has 
indeed been partially introduced of late, but the prejudices 
against it axe still very general. To render it peifect, the forms of 
the hammers should also be improved according to the piiuciples 
already laid down; and the labourer should further be pmvidid 
with a set of these, of different weights, using them m succession 
as the size of the materials diminishes under his hands. 

Aui. II. Geological Desenpfioti of Baibadoes, with a Map 
of the Hand. By James D. Muyruck, M. D. 

[Commumcated Dr. H. Iluilaiidy F.R.S ] 

The interest which geology at present excites, and the very 
respectable station it holds among liberal pursuits, having re¬ 
sulted no less from the industry which has been cxciciscd in Uiu 
accumulation of facts, than from the genius which has been dis¬ 
played in the arrangement of them, I am encouraged to attempt 
a description of the geological features of Barbadoes. 

It would be impossible sufficiently to illustrate by any simili¬ 
tude the ureg^lar figure of this island, (Plate 1.) It is twenty- 
one miles in length, and fourtet n milts i'. its grcate‘>t bieadlh 
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llkat portion of the ooast^ tkp aspect of which is to the west 
and to the south, is generalbf ;ihelvit(g to the sea with a flat 
shallow tieach;‘the south-east^ and northern coasts dsa, on 
the contrary, perpendicularly precipitous from thirty to sixty 
feet, and the water immediately becomes deep, ejccept in some 
of tlic small crocks, where steep sandy be|||hes ocenr ttpliar.the 
rocky clifls: the windward or north-eastern coast to, the extent 
of thirteen or fourttuu miles, exhibits a mixed character; the 
low land sinking voiy gradually under the sea, and the rugged 
conical hills tenninaUng not in muial precipices, but sloping 
abruptly to a flat extended beach. The island is nearly en¬ 
circled with lucks, many of which arc immense masses, sepop 
rated and i oiled a considerable distance from their original 
situation; but tlic greater part of this rocky belt consists of the 
substance of the island extended under tlic surface of the wat(» 
in tables, and rising in reefs, oi insulated rocks, at no consider* 
able distance from the shore. 

The low flat land occupies the northern, southern, and wes¬ 
tern parts of the island; and rises by precipitous broken accli¬ 
vities, running ycneraUy parallel to the coast, in terraces of flat 
open country to the highest land, situate something to the 
noithv aid of Uic centre of the island. This progressive rise is, 
indued, sometimes interrupted by the occurrence of valleys; 
only one of which, termed Ttie Valley, is deserving particulsiir 
notice. 'Phis tiact of low laud passes from the windward coast 
of the thickcU between two elevated ridges, denominated the 
Rtdyc and the Chff, through the parishes of Saint Philip, and 
Saint George, to Brthgl Town, forming the only general inter¬ 
ruption to the regular terraced rise from the sea to the highest 
land. If thu sea were fifty or sixty feet above its present level, 
Barbadiies would he divided into two islets of an equal size by 
9 narrow strait occupying the site of what is now the valley. 

Mount Hallaliy is the highest land of the island, its altitude 
being upwards of nine hundred feet. From this point the high 
laud branches oti', in steep precipitous ridges, in two directions, 
northerly and easterly, and southerly and easterly towards the 
sea on the windward coast, suddenly diminishing in height as 
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^7' i|PprQ«uBh iU lliew two ridges of high land iaclade a 
country, IdU! appearance of whiph is altogether diffeivnt from the 
flflt open Bcenery of that which has just been described. This 
portion,of the island is distinguished by the appellations of 
ScoTtaim^ end below tul Cliff. The hills in this district 
are njametoos; they lotly, conical, and steep; and they pro¬ 
ject irregularly in chains fiom the ridges of high laud, or rise in 
small gproups from the plain, which is little above the level of 
the sea. The deep valleys intersecting the hills are covered 
with the most luxuriant vegetation, the hills themselves appear¬ 
ing naked and barren, or richly clothed with tinilicr. The sce¬ 
nery is every where wild, irregular, and picturesque; and dis¬ 
plays in miniature all tlic beauties of a mountaiuous country. 

Such is the striking dibsiuularity in the general appeariinc-e of 
the two districts, the hilly and the flat, into which tliis little 
island.may very properly be divided. Attentive observation 
points out an essential difi'crcncc iu the iuunediato subbtratuin 
of the soil; thatoftlic flat country being cutirely cdleareoub, 
the soil of the hilly country resting almost exclusively on mine¬ 
ral substances belonging to the clay genus. I shall, however, 
enter into a more particular description of eacli district, begiu- 
nmg, with the calcareous or flat country. 

Upon examining the structure of the calcareous formation 
we find it to consist of die spoils of zoophites, of which several 
species of madrepone, millcpora*, corallino:, and olcyouiie, aie 
Strikingly evident. These are cemented together by carbonate 
of lime, containing an abundance and g^cat variety of die litho- 
phyts and moUuscse. The cement may be said to vary from 
marl, more or less indurated, to a hard compact limestone, witii 
conchoidal fracture and translucency ou the edges. In some 
places the organic remains constitute the principal, in all a very 
considerable, portion of this formation, and although these te- 
nudns are intimately blended in die common structure, they 
appear to be arranged in some degree in families; iu some 
situations, the alcyonisc, in others die madrepone beiug musl 
canspicuous. Upon this coralline mass theie fioqueudy m'eui 
detached beds of white shelly sandstone, die rement mid the 
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grains of which are calcareous. ‘ It is quarried for the ptrposes 
of bnildiqg, and, being sufficiently’‘porou8, is employed for the 
filtration of water. It sometimes appears disposed to assume the 
slaty structure, and when the beds are of considerable thickness, 
they are stratified. Calcareous spar also, and calc sinter Occur 
abundantly; and I have seen small spccintCns of white granular 
limestone. They are found imbedded in the eurnmcMi calcareous 
rock, and, like the i>par, they have been deposited in accidental 
cavities at a reeent period. 

The whole of the calcareous portion of the island presents nn« 
mcrons rents and fissures; the smaller arc filled with crystallized 
and other modifications of carbonate ol lime ; Uic larger remain 
open, and arc the deep precipitous lavines or gullies, which are 
so very iiumeious in the higher parts of this district, and which 
become during the luiny seas n, the conducting channels of 
temporary tuirents. Like most other calcareous fonnations of 
recent (kite, it is extremely cavernous; and dislocation and 
sinking of the surface occasionally takes place at the present 
time; and, fiom general appearances, wc must conclude that 
they happened very frequently, and to considerable extent, at 
former pciiods. It is to this cause that the island is plentifully 
siqiplied with those fissures, denominated sucks, through which 
die water, frequently lodged on the surface, is drawn off and 
conducted to the occan by means of subterranean channels; and 
to this cau«e, together with the hieakiug away of tlic face of 
hills, is owing tlie preeipituns mural cliffs so common on tlie 
coast, and in the interior of the calcareous district. 

'Flic hilly district, or that part of the island which has been 
denominated Scotland and bilmv the Cliff, is principally com¬ 
posed of mineral suLsta’ices belonging to the rlay genus; par¬ 
ticularly loam, pottcis’-elay, slate-clay, and clay-stone. There 
is also found here a fine grained friable sand-stone, which is for 
the most part micaceous; a ferruginous conglomerate, or pud¬ 
ding stone; quartzy sand-stone, flint, and iron-flint in balls and 
fragments; gypsum, yellow earth, fullers’ earth; and a variety 
of the ores of iron, such as clay iron-stone, compact black iron¬ 
stone, compact and ochrey brown iron-stone; bitnminous shale, 
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ttiMMl utd aiphaham; udfirobably ttany odwr mineralf; 

trkSiih I have not myself iMt with* In ^ition to the above, 
however, I have (bond in a hill of Scotland; lAidi, from the 
white i^tpearance of itt beoken clajiey diSk, has been improperly 
' termed Clndky Moimt, a bed of porphyritic slate, or clinkstone 
pOCf^.. It is aliout eighteen inches in thickness, lies between 
beds of very loosely cohering sandstone, and dips to N. E. at an 
angle of 30°. The occurrence of clinkstone porphyry in this 
situatitm is dcberving attention; for, as the great mass of the 
hilly district is composed of minerals which I suppose to be 
most properly associated with the independent coal formation, 
this fact will stand as an additional proof of the existence of a 
trap formation of anterior date, as first noticed by Professor 
Jameson, to that which has bi'On denominated by Werner, the 
newest fldtz trap formation, to whieli the clinkstone porphyry 
has been supposed to belong. This pat t of the isl.nid evinces 
very perfeet stratification, the strata bum.; t>encr<illY much in¬ 
clined, and not unfrcqueiitly distorted. 

The pctioleuro, or mineral oil, tiie gicen tar, ns it is here 
termed, occurs in abundance in some situations, < xuding from 
crevices in the clay-hills. It is collect! d on the snr'^iice of 
water in holes dug fur die ocrasion, and is employed for \ .u ions 
economical purposes. Tlie cypsum occurs iu fragments, in 
crystals, and distinct coiicretious, from a very small magnitude 
to such as weigh several ounces, disseminated through cluy- 
beds. The fullers’ earth is found in Clialky Mount, frherc 1 
have seen it in a hed a few inches thick, com))Osod of alternate 
laminse of fullers’ carUi aud yellow caidi. The clay, which is 
abundantly distributed through the hilly district, is not very 
pure, lieing generally charged with non, petioleum, or calca¬ 
reous mattci; but in most places it answers sufficiently well for 
the manufacture ofcoaise ware and bneks; and accordingly 
there arc several pot-kilus in the ])aiishes of St. John, St. 
Joseph, and St. Andrew. Furnaces die frequently constructed 
in this island of unbuint biieks; the ecinint used on .such occa¬ 
sions being a paste of die same kind of chiy us that of which the 
bricks are made. Upon the appliration of heat, the a hole be- 
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CDinea eonsolidated into ooa mau, and AuoaMi at this daacrip* 
tion will Jaat many years, although subjected to voy strong 
fires, such as im enjdoyed in the aumaihetore oS sngsur. 

Masses of the calcareous formatioikh some of considerable 
mi^itude, are to be seen in Scotland; they are eUbs^ pm||ec> 
tions from the high ridges which have never been covered by 
the clay formation, which every where appears superimposed on 
the calcareous, or they are rolled fragments, of which there is an 
endless number, and many at a great distance from their ori¬ 
ginal situation, to which, however, they can often bc^raoed. 

I cannot omit taking notice in this place of an extinguished 
pseudo‘Volca 7 w lull, siUiale on the nmclwiird coast, in one of 
the estates belonging to the Society foi the Piopagation of 
Christian Knowledge. It is to this day very pio|ieiiy denomi¬ 
nated the Burnt Hill, and is mentioned by Hughes as having 
been aecidchtally sit on fiie by a slave, and as having conti- 
nui'd to Iniin for die epaee of fi\( yeais. It consists entirely of 
highly burnt clay and earth slag, and Uie ncighhuiirliood 
abound'’ in Intuniinuus shale and nuneial oil. 

Tht iintiiial spiiugs oi Barbadoes aie not \Lry numerous. 
The iiiliabitaiitsoi the Hat couutry are supplied with watei iirmei- 
pally fium wills, which aii freipiciitly olcuiisiderahludepth; but 
running streams lire ahuudonl in the hilly distiiit, m which necur 
several saline and one chalybeate spring. Tlicre is also a spring 
m Scotland, called tin- Biiiiiing Sininsr, which generally attracts 
the notice (d tlic tiavflkr. This litlle streamlet nscs in u deep 
boquesUu'd ia\mt‘ at the loot of a lull, iichly clothed with 
timbci; and on its fii't api>euiaiiee fuinis fur itself a litlle basin, 
111 which the water is in a (uiitiiiued state of ebullition, fiom the 
passage of mfl.xmiinblt gas ihrongh it, which, readily iiiflamiug 
on the applu alion oi a lighted bipei, gives lo the spring its cha- 
'racteristic appelhliou. The gas does not indeed rise in great 
quantity, but the scenery iii the apjiioach to the spot is beauti¬ 
ful and imposing; .uid one can hardly view it witliout fancying 
what might have been its celcbiity and importance had it been 
known to a people, prone to attach superstitious veucration to 
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Tl^yifljae opni^ maka dm appefuranoo 
hwii^ ahem the level of the eea, (hiough the lidee and veiy 
near the base of clay-hillS| abounding in gypsum; and it is quite 
eividantdiat the saline matter-nver which they flow and from 
whieh they derive their impregnation, is subjacent to those mi¬ 
nerals which appear as the external crust of Scotland. The 
water of these springs has not been carefully analysed; in 
taste and%thcr qualities they resemble tli<' waters of Chel¬ 
tenham, and they are uccasionally employed lo answer the same 
medicinal purposes. 

The several mineral siibstances enumerated, as foiming thu 
hilly distriet, are composed piiucipally of ail'd, or of argil and 
silex, frequently blended with feniigiuous or bituminous mat¬ 
ter, and they very certainly and obviously rest on the coralline 
mass, which constitutes the exterior crust of thu otlier and moic 
extensive portion of the island. 

Having in tlie preceding pages gi\cn a faithful account of the 
peculiarities which characterize the two districts, into whieii 
nature has divided this little island; wc will now turn to the 
consideration of those causes, secondary to the will of the 
Creator, which have contributed to the pioduetiun of die island; 
and of the distinctiye ftatiircs of caeh distiiet. In eonducting 
fliis inquiry, it will bu of great importance to keep our niinds 
constantly fixed on the two following statements of facts• 
First, the argillaceous minerals aie constantly found super¬ 
imposed on the calcareous:—secondly, the argillaceous mine¬ 
rals appear only on the north-eastern portion of the Island, and 
principally in a deep hollow, protected to the west, nortli-west, 
and south-west, by high ridges of coralline structure; and they 
are every where to be found on the north-eastern coast, extending 
in a greater or less degree into the body of the island, accoid- 
ing to local circumstances. To illustrate the latter part of this 
Statement, I will instance only a single example to lie found on 
die coast, forming Sheet's Day, on the north-east of the ilnekci'*. 
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where, aoh>ith<iCuiding the land low, the mmends of Scot- 
laud, clay aud G^tum, are (hrown up against the CBleareotiB 
cliffs; bat ftomediately round the point, bn the soatbHBMtein 
coast, these minerals ire wanting, and the preOipitom oalcareou 
cliffs appear bare and undermined by the waters of the ocean. 

It cannot be doubted by any niturahst th it the calcareous 
formition, of which the body of this I'.hnd consists, has on- 
giinled in the submiriiic opciations ot insects belonging to the 
uidei of Zooph>tos lud tint tin vatious oiodifir itions of cat- 
boiiati ol lime by ableh till coiallmes au ciinciucd, Inse been 
il( iiviil tion till he subst me ( aclid on by watei Tin island, 
h)«(111, which w IS iiuc Ai> miclii I iblv under he iirfici of 
till oci in low iis s loiisidiialiiv boic it In whit eaiise ire 
i t to ittiilnite this ( 1 |il u -KLot iclitm hu^ht ^ llaa the liiid 
b inelti'itid oi 1 i\i ili v t i sub idcd^ 

It IS not nn iritrntn ii to inlii i uo the general discussion, 
tow’I II tills (|ui itu u III 'it iiitiinllv le id It will be sn flu ii lit 
( t ul M wilh I lilii UK tin siilijeet iindii (oiisidn itioii 
tliil lili iidi the e il II ( n j iiiiition of this ml i id exlnhit 
\ iiiot s lent inrl dishu i mu some of the e Inn liken jilui 
111 till mi 11101 V eif inn in I lliivi'iu ill bi fiilly icconnttti 
foi I th I flirts of u h(|nikts iniiiiil itions ind such like 
|lnnonu n tf iiatmi, with it ln\iiig reroiiist to so iml 
I Kimilsion i ll ( el \ lion it tin island from the Imsoin 
ol the Ol 111 ml i t ii is we nny be ^nuhdliy the ip 
) ( u nil (Slid 11 ll distiK t thin la no uasoii to suppose tint 
suili 11 ti is|ii)|)hi tiir took phee 

In re pert to the lullieeei minelals forming the hilly dis- 
liut tl 111 iinifoiiil> i( dll (xeniieiice on tiu noithiistcin 
sidi of the is] Old ml thtii olit iiinnj: lieiglitb propoitioned to 
th 1 th 111 M s liifls silintf to lli< westw tid ind to which tiny 
III opposed, MiY ch ill dinmiisli lie tint they h ivfc bcem depo¬ 
sit (1 iiiidii the nifliiinee ef iciinent setting fiom inorth-eist 
point whiih, wild the deposition w is tiking pi lee in the pro 
t (ted hull )\v ind sinnl i siinilious would wish fieilv down 
till nil lint d sHifiei el dr ithn ] iits ol the isluidtbosi Ioom 
nnt lids will ii mix iilind iilly Inxi liiiii i((nmidit<d 
\lM M ( ■ 
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iherepn. That this was not a ground current, 1 iiifer; first, be- 
caiu^ I can perceive in the coralline aggregate no .indications 
ot thelsland having been elevated from the bottom of the sea; 
UM secondly, from the relative position of the calcareous and 
argillaceous minerals, which satisfies my mind that the latter 
wera depouted in the situation they at present occupy; for it 
seems to me quite inconsistent to suppose that this island could 
have been formed at the bottom of the sea, and then elevated to 
its present altitude, witiiout a complete destruction of all the 
regularity of relative position of the two formations which is now 
so strikingly evident. It is also more reasonable to attribute a 
pheenomenon to a known sufficient cause, than to one which is 
merely presumed to exist, from its sufficiency to explain the phsc- 
nomenon. Now, we have no evidence of the existence of a ground 
current setting from the north-east, and wc have the fullest of a 
superficial current setting from that point. I would therefore 
attribute the deposition of the clay and other inim'ruls of the 
hilly district, in their particular situation, to the influence of a 
superficial current,—to that superficial current dependent on the 
north-easterly trade wind, which must have been coeval with 
the present direction of our terrestrial ]>oles, and which, stopped 
^n its progress by the Isthmus of Darien, is reflect(‘d through the 
gulf of Mexico, and passing between the slioies of Florida, 
the Bahama Bank constitutes the gulf-stream, so powerfully 
afiecting the navigation of the Atlantic; and uhich would be 
equally efficient at any altitude of the ocean. 

That the earth has at some period been overwhelmed by an 
universal deluge, during which the waters rose considerably 
above the highest mountains, is a fact established on the autho¬ 
rity of the Mosaic history, and supported by the traditions of the 
radest nations, and the observations of enlightened geologists. 
Tlie mind naturally turns to the period of tliis stupendous catas¬ 
trophe, as that at which the mountainous district, of Barbadoes 
was formed; and feels something like certainty on this point, 
from the geognostic situation of the salt-springs. 

The beds of saline matter over which these waters flow, and 
from which they derive their impregnation, have in all proba- 
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bility been fonned by repeated inundations by the ocean, of what 
is now the plain of Scotland. Each inundation effected by the 
concurrent influence of strong trade winds, and sprinjg tides, 
would /orm a saline lagoon; and the repeated formation and 
evaporation of such lagoons would occasion the deposition of 
salt, or of minerals charged with salt, as well as of gypsum. 
Now it is evident, that such inundations and evaporations could 
only take place at a time when the sea stood nearly at its pre¬ 
sent level, and when the constant occupancy of the ocean was 
prevented by some natural dam, or barrier; and as the salt 
minerals appear to have been deposited under the argillaceous, 
which form the exterior crust of Scotland, it wAld seem to 
follow necessarily, that the argillaceous minerals, which reach 
ail altitude of at least eight hundred feet, must have been depo¬ 
sited during a rising of the waters subsequent to the formation 
of the saline minerals, and of such a rising we have no example, 
except during the gieat and universal deluge. 

I conclude, therefore, that tin coralline structure which con¬ 
stitutes the body of this island, was produced during the sub¬ 
sidence of the prime^ul waters of ilic ocean, antecedently to tlic 
deluge, and that it rests on primitive or secondary rocks of an¬ 
cient date; that during the period which intervened between the 
formation of the corailine mass and the deluge, frequent cnij)- 
tions of the ocean over its hounds for-ned saline lagoons, which 
gave origin to tho*- ■ mineralb which impregnate the saline 
springs; and lastly. Unit the argillaceous minerals, which form 
thchdly district, were deposited from the troubled waters of the 
ocean, when they had risen high above the whole island; that is 
to say, during the uriversal deluge. 

In opposition to the opinion expressed in the preceding pages, 
is the hypothesis, which considers Barbadoes and the chain of 
neighbouring islan> 1 s to bi' of volcanic origin. 

That islands are occasionally thrown up from the bosom of the 
ocean, by the action of submarine volcanoes, is most certain; but 
these island!, ate so obviously of volcanic formation, and consist 
so entirely of volcanic materials, that 1 cannot suppose it possible 
that their origin, and the origin of Barbadoes, should be con- 

C 2 



20 Dr. Maycock on the Geaiogy cf Barhadoes. 

lidered as analt^as; but it is a theory, I believe, rather pre> 
▼aleat, that these islands have been raised from die bottom of 
the sea, by a central expansive force of volcanic oclgin. My 
opinion on this sulgeot, and the considerations on vrhich it is 
grounded, in reference to Baibadoes, 1 have already endear 
vonred fully to explain; what may be the arguments for or 
against my way of thinking, presented by the other islands, 1 
am not competent to determine; but I cannot refrain from ob¬ 
serving, that a popular argument in favour of the elevation of 
these islands by volcanic force, drawn from the occurrence of 
volcanoes in many of them, is entirely without weight; it being 
certainly on thing for an island, or tract of country, to contain 
the materials capable of producing a volcano, and another, very 
different, to have been itself elevated to its present station in the 
globe by tlie force of volcanic lire. 

It would have been impossible to render the preceding ob¬ 
servations intelligible without the as-)istuuce of a geological 
map, which 1 have therefore endeavoured to furnish. It is iu- 
tended to illustrate the rise by successive terraces, fiom die 
southern, western, and northern roast, to the highest land, 
which runs in an irregular somioircular direction, marked by 
the letters aaaHaaa, H pointing out Uie situation of Mount 
Hillaby, the highest land of the island. It is also inteuiled to 
shew the deep protected hollow, occupied by Scuthuul, and below 
the Cliff. The object has been to give a gcuieral idea of the 
relative situation and difference of clmiactcr oi the two dis¬ 
tricts, and much paius have been taken to render the Map, in 
this respect, minutely correct. 

Barbadoes, August 26, 1820. 


Art. III. Account oftlu Remains of a Manunolh found near 
Roc/uSiter, with some general Obseroations, connected with 
the Subject, ily Captain V^etcu, of the Royal Engi¬ 
neers, M.Q.S. 

[Columuuicali'd b} tbe aullior.] 

Tiik remains of the Mammoth, or foRsil elephant, being but 




21 


Remaina of a Mammoih. 

of comparatively rare occurrence * in this countryt an account 
of the circumstances -under which they ocedr, must 1 conceive 
in every Instance be worthy of record; as we can odly eipect 
by very extensive observations and comparisons to derive any 
satisfactory helps, for ascertaining the order the Oeobgical 
E{)ochB connected with the state of existence and extinction of 
that animal. 

When such remains are found in the alluvium of a river 
within reach of its present floods, a great uncertainty must 
attach to the time and mode of deposition. The animal may 
have lived and died on the spot where the remains are found, 
it may have been I rought from a considerable distance by floods 
in a recent state, or the remains may have been washed out from 
older strata by the same floods, and carried down in a fossil 
state to their present site. 

When such remains arc found considerably under the surface, 
in a bed of gravel, and situated above tlie reach of any present 
tides, wc may conclude the animal did not live or die in that 
spot, but was transported either in a recent or fossil state, by 
the same action that accumulated the gravel, and when the 
entire skeleton is found in one spot, we may presume that the 
animal either died or was conveyed there in a recent state; while, 
on the contrary, if the fragments are much dispersed, it is to be 
inferred they are not in their original repository. 

With rcs])eet to the remains, the more immediate subject of 
tliis notice, the first ^iew of the i^ncstion woidd appear to coun¬ 
tenance the must recent period and mode of deposition, vtz., 
that the aiiini.il inhabited this island under the same natural 
eoudilion as al present, or iii fact might have lived and died 
near the spot where the remains arc found so late as 2,000 
years ago, and subsequent to the last deluge or debacle, for 
these remains weie found .iborc the influence of any present 
floods, and only four feet under the surface covered with a 


* \h the icjuAuiH (it M Iiu.;e inn mat of this sort scattered o\er H ronsi- 
deiable rxloiit ot )<muiid, aud luuiid at iiiriuus times, may nfleu lead to 
the belief that the) are .ibniulant, abeii a snu,]e iiidi\idu<il only ucrurs, 
It Is uercBsary tu bt t^uaidcd sucii a sunn-r uf decrptiun. 





Jtmaim of a Mammttkf 


Mu^jf lotm, a ittbiuuice and depth they might eanly have 
panainted in that lapse of time by their own gtavltyy aided 
by the aetion of rams end ordinary surface water. * 

Bat aa the general arguments of the case are against this 
view of the question, it becomes necessary to investigate the 
matter more closely. By supposing the race of Mammoths 
to have existed subsequently to the last debacle, we at once 
deprive ourselves of the most reasonable mode of accounting for 
their extinction. If, however, they did so exist in Great Britain, 
we might have expected they would have maintained their race 
hi ^te of the hostility of savages, at least down to the Roman 
invation; we might have expected their remains would prove 
plentiful in alluvial grounds, as in Siberia; but wc would not 
have expected to have found their rcmniiis so situated, as to 
shew that they also existed previous to the last debacle, for in 
that case we must suppose they were firsi rooted out of the 
island by a natural event; that they again colonized the island, 
and were a second time rooted out by human means. 

Neither does there appear to be any strong ground to suppose 
this island has been subjected to the action of any debacle, 
since that which accompanied its original formation or emer¬ 
gence from the ocean. 

It is therefore necessary to look more minutely into the cir¬ 
cumstances, attending the state in which the remains were found, 
before we adopt the first view of the question. 

These remains were found on tlie west bank of the Medway 
about two miles and a half sooth from Rochester Bridge; at a 
place where a lateral valley meets that, in which the Medway 
flows at an acute angle pointing down the stream. Tlic point 
of land separating the two valleys is fundamentally chalk, 
covered with gravel, sand and loam. On the side of the point 
of land, towards the lateral valley two well-marked shelves 
or ledges are seen, indicating the diflerent heights at which the 
water formerly rested. The peifcct level of the surface of these 
ledges and the regularity and steepness of their talus, eombiued 
with their situation and extent, arc quite decisive of the mode 
of their formation. On tlie lower of these two shelves, and 
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about aizty foot above high>water mark were found the remaiiit 
in questioq, (umusting of one upper grinder neaiiy entire) ita 
fellow in Angments and considerable portions of th^ j^n^'io 
extremely decayed, as only to admit of lifting in very 
portious; the largest portion I uncovered appeared from* its 
breadth uid flatness to belong to the cranium, or lower jaw, 
the portions of bone were all found together, and as no other re¬ 
mains could bo discovered by diggiug in different places near 
the spot, there is reason to conclude that a portion of the 
bones of the head and two teeth were all that were deposited 
in this place; had bones of other parts of the animal been 
there, the more definite shape of the fragments would have 
pointed them out. Tlie teeth were decomposed into laminee, 
the osseous part bi'ing eutircly gone and the enamel only re¬ 
maining. 

A few inches immediately below the remains, was a layer of 
flints but little wdtrr-woni, the teeth were more immediately 
enveloped in a layer (a few inches thick,) of clean hard sand, 
such as is generally found in the beds of rivers; over the 
remains was a bed of two feet of sandy loam; and, lastly, a foot 
and a half of mould. Among the loam, near the remains 1 
found a sliark’s tooth of the same colour and appearance as those 
found in tlic blue clay of Sheppey. 

Among the layer of flints already mentioned, might also bo 
observed some frag ments, from the green sand; and strongly 
adhering to the lart>est portion of the bone which I uncovered, 
was a fragment of an indurated clay stratum containing niime- 
roub bivalves. I'rom a consideration of all which circumstances, 
it seems more reasonable to infer that the site where the 
remains were found, was not their original repository, but that 
they were washed out from a stratum above the chalk, and that 
_ the eramum and teeth were deposited on the ledge at the time 
of its formation, along uith the other travelled matter; indeed 
the fragment of indurated clay, containing shells, would seem 
to point out the particular stratum from whence they were 
derived—the circumstance of the remains being originally de¬ 
posited in a bed containing shells, offers no difficulty as some 
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of the strata above the chalk, from containing a most extensive 
whAare of Umd and sea remains, notoriously point ont that 
wlfeie fbmtfed in the sea at the mouth of some immense 
Artie, of Irhich the mud or clay of the Isle of Sheppey may 
be given as an example; indeed were the mouths of the Mis- 
Unippi or Ganges to be laid dry, we might expect to see simi¬ 
lar Ibrmations^ Ibat the chalk hills immediately above the 
site of the remains, as well as that of the highest portion of 
the North Downs, were actually denuded of superior strata, 
die' following fact may be taken as a proof: 

At one of the highest parts of the ridge of the North Downs 
where the old road from Bochester to Maidstone crosses it, 1 
observed a fissure in the chalk of various widths from ten to 
thirty fret, which I traced half a mile in length running in an 
east and west direction parallel and close to the edge of the 
chalk; the most remarkable of the contents of the fissure were 
huge tabular masses of tlie siliceous sandstone, known by the 
name of grey withers. Ihese arc very numerous and disjioscd 
in the most irregular manner possible; the intervals between 
the blocks are filled with flints not water-worn, and the intervals 
of the flints arc filled chiefly with clay. Now as this occurs on 
the highest part of the ridge, it is obvious that die materials 
ffllmg the fissure could be derived only from strata that were 
superior to, and incumbent on, the present surface of the chalk; 
some of these tabular masses of sandstone are ten feet in length, 
others of the same sort but much smaller in dimensions, and 
partially rounded, are found sparingly scattered about the 
surface of the chalk, and among the gravel alluvium. The 
great quantity of this stratum preserved in the fivsure, eonipared 
with the small quantity found on the surface, and the bard 
quarUose nature of the rock, demonstrate the force and duration 
of the current which swept the surfd(‘e of hills, now GOO feet 
above high-water mark, and removed extensive strata of great 
hardness. If such has been the fate of a bed of such seeming 
durability, the traces of strata of saiid or clay eannot be ex¬ 
pected to exist, though from tlu' strata we sec incuml)eut 
on the chalk, in other plaros it is most probable the same were 
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contittUboB over the summit of the North DewijU; though 
the traces of the strata themselves aiay be 1^, Otsy/Oever- 
theless* *es!^t to find occasionally amongst alluvia^ th(iJBore 
durable of their organic contents; and in this manner the cir¬ 
cumstance of the rem ai ns of the Mammoth under notify being 
found in their late repository, admits of a solul;ion without op¬ 
posing the conclusions induced, by more general views of the 
subject. 

Accompanying these observations is a representation of one of 
the teeth referred to, engraved from a very accurate drawing by 
Mr. Outram, of the Honourable East India Company’s engineers. 
The tooth consists of twenty-one laminte, but has evidently lost 
the most anterior one. Tlie dimensions in inches are as follow: 


Laminm, length of the largest.. *8.25 

-total number.21 

■ in use.ty or 10 

liongtli of tooth. 17 

licngth in use ..7.5 or 8.25 

Depth.7,57 

Dieadth . 3.5 


7 wency-four or twenty-five laminee seem to be the number 
belonging to .i toodi at its mavimum size; it is therefore proba¬ 
ble the Rochester tooth was past its maximum, and at the 
defnnetion of the ai mial was so far protuded and abrazed, as to 
have lost thice of the lamina'. But as these dimensions arc ex¬ 
clusive of any osseous covering to the enamel, it may safely 
be pronounced to have belonged to one of the largest Mammoths 
of which lemains havi yet been found. 

No appearance of any portion of the bone of the toot^ is to 
be seen, but its place is supplied by a very fine white earthy 
substance, chiefly carbonate of lime which is possibly derived 

* The lonirth of this lamina is greater than the depth uf the tnuth Ihim the 
chit ol it** poslllt 11* 

t I'lnra the inutil ition i i th • li nlli I imma, it i. uiicrrt.uii uliether it has 
hi-en m u-e ui not, .lud Ihi n Init, win tin r the iiiiiii'iii.ioiib in the filih column 
pliould he 7 5 or 1.25. 
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On the So/ar EcHjtse, 

from 'tt* decomposition of the bone.the enemd appeers fireih 
and little altered, ia hard and not endly (imgible. 

At anay are unacqaak^ted wA the appearance of '» Bfam- 
motVi tooth in a state of deoanpoaition, the repnaentation of 
the tooth may be naefhl in pteaemng fhture diacoveries; and 
aa it nil] probably be admitted that few facts are so likely to 
throw light on geological history, as those connected with the 
extinction of this animal, it would be desirable that every occur¬ 
rence of this kind should be well noted and recorded. 

Art. W.—Obseivations on the Solar Eclipse, Septetnber 

1th, 1820, hy J. L. Memks, Esq. 

Thf phenomena of eclipses, as tlic subject of scientidc inves¬ 
tigation, may be contemplated under two relations, or as con¬ 
nected with two distinct and separate departments of inquiry,— 
the motions; and the physical analogies of the planetary bodies. 
On the occurrence of such an event, therefore, the same diversity 
necessarily obtains in tlie observations on its ecoiioiuy, according 
as their tendency is more exclusively directed to the improve¬ 
ment of astronomy, and its cognate sciences; or to the illus¬ 
tration of those affinities of their organic frame, which from mia- 
logy are inferred to pervade the different parts of the system. In 
the following observations on the late solar eclipse, appearances 
are attempted to be described, illustrative chiefly of the latter 
department, as it regards tlic inequalities of the lunar surface, 
and the existence of an atmospheric medium. 

By calculation, these observations were made in lat. 51*’ 8' N. 
loif. 0° 5‘ W., the telescope employed being a small but very 
excellent reflector, with a power at first of 60, and afterwards 
of 13.5. Cassini's account of tlie transit of Mercury, in 1736, ren¬ 
dered it extremely probable that the supposed atmosphere 
of the moon might be visible from refraction, if the body of the 
planet could be discovered whilst moving in space at a distance 
from the solar disc. A scries of experiments, therefore, partly 
suggested by an incidental icmark of D'lslc on this passage in 
Cassini, was previously undertaken in order to ascertain the 
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belt mode of obserratioo. b cmtBequeww of tbeir feenlta, 
meaeuree wwe adopted whiA, in viewing tbe edipae* placed 
the obavVer in total darknMa^ die on]|^ligbt admitted fnun 
wiihont, paBsing through the teleicope; although bj other 
means it could occasionally be introduced* and also the general 
aj^arance of external objects observed. Circumstances* 
however, did not permit of proving the efficacy of this arrange¬ 
ment, with regard to tlie primary object in whidy^t originated. 
The atmosphere, which during the early part of the 7th had been 
dear and serene, as the morning advanced became, gradually 
overcast by numerous a^egations of loose floating clouds. 
These continuing to move slowly towards tlic N.N.W.* had 
nearly disappeared by mid-day, at which time the tliermomcter 
stood at 68° in the shade, and soon after twelve a few dense 
clouds only remained near the zenith towards the S.E. One of 
these dark masses exteuding directly over the sun, a few minutes 
before the expected commencement of the eclipse, completely 
obstructed tiie view for the space of 16'. The appulse took 
place during this interval, and ou emerging from the doud, a 
dark crescent of the moon's orb was distinctly visible on the 
sun’s disc. This was the last cloud tliat passed, and through¬ 
out the whole duration of the eclipse, the luminaries were not 
again obscured even for a moment, but a serene and unclouded 
sky constantly prevailed. 

On first viewing Jie body of the moon, its irregular and in 
many places deeply serrakd circumference was very plainly dis¬ 
cernible. By applying a higher power to the telescopic, die 
unequal magnitudes and varied forms of these inequalities were 
distinctly to be marked, altiiough tliere was merely a ^gpy 
attenuated circulai segment visible. As the dark orb continued 
to advance, Uicse irregulaiitics became every moment more 
conspicuous, exhibiting tin* appn'iiraiicc of alternating eminences 
and depressions, in every respect similar to die mountains and 
valleys on the surface of the earth; while from the strong con¬ 
trast of their shaded outline, dieir limits and extent could be 
traced with the greatest precision. Owing to the progressive 
motion in that direction, these piujectiuns on the south-eastern 
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portion of the hmax eucanfeienoe produced a <rarp eingdar 
and p lea wBg eflbct, thdr. emnauti frequently appearing to 
B^pjagetM it were imj^ the iun» ebewing like anguW iaeuioiii 
in thi margin of lUa wwer liiab, befbre the adjacent and lem 
ekwated paiti of the moon’s periphery had at yet made any 
impresdon on hit disc. Small and imperfectly angular inter¬ 
stices also were thus formed between the points of appulse in 
the two lumipuries, through which coruscations of the solar 
rays were seen to dart at intervals, sometimes with a faint pur¬ 
plish light, at others with a dark red or dusky splendour, but 
without any regularity in the alternations. 'I'his distinction, 
however, war invaribly observed, that the intensity of the colour 
increased in the inverse ratio of the angle formed by the ray, 
and the plane of the moon’s darkened hemisphere; that is, the 
more acute the angle at which the ray fell into the penumbra, 
the greater was the brilliancy of its light. To these appearances 
reference hereafter will be made; at present, it is sufficient to 
remark their agreement with what M‘Laurin mentions respecting 
“ the light breaking into irregular spots near the point of con¬ 
tact during the formation of the annulus” in the eclipse of 1737; 
also with Dr. Halley’s statement ‘‘ of flashes of light darting 
from behind the moon” in that of 1715. And in gcner.il with 
similar appearances described by later observers, although the 
present observations, as will afterwards he shewn, seem to war¬ 
rant a different explanation from that which is ('oinmonly 
received. 

Of these lunar mountains some appeared to be disposed in 
connected chains of great extent, which at one extremity geiie- 
r#y terminated abruptly, iuclinmg from the perpendicular by 
a very acute angle; but iu the ojiposite direction tlieir altitude 
diminished by degrees, gradually subsiding to the common 
level of the moon’s circumference. Another division consisted 
of mountains apparently solitary and detached, and which 
seemed to rise suddenly from the surface of extensive plains, 
with a form almost regularly conical, as far at least as could be 
judged Irom the gradual Jiicluiatiuu of the sides exposed to 
.view. Ill these isolated mountains likewise every gradation 
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of altitude was to be observed* some appearing coasiderably 
the most elevated ground in Ibe fdinet* while othen scarcely 
extended lieyoAd its dark sphend^.. Throughout the whole 
extent of the circumference, and during every pefiml 'Of the 
eclipse, these appearances were nearly unifimn the mouataie- 
ous inequalities exhibiting less diversity both in figure and 
position, than d prion would have been inferred. 

This irregularity of surface, as it constitutes one of the most 
striking analogies in tlic conformation of the earth and its 
attendant planet, so it has naturally been the subject of consi¬ 
derable discussion, and the existence of lunar niouutains is not 
less gmierally admitted than their magnitudes have been 
variously estimated. While they were thus conspicuous there¬ 
fore, it seemed jiroiiahlc that an attempt to ascf'rtain their 
elevation, might he made with success. A different method of 
investigation, hoaever, from any of those hitherto employed, 
was obviously neee'sary, and tiicir progress over the margin of 
the sun’s western limb at length suggested, that from the rela¬ 
tion between the motion of a planet in its orbit, and the space 
passed over in a given time, the requisite data might be derived. 
Since the earth and moon revolve about the same centre, and 
with a common velocity, both, as regards this motion, in the 
present instance, may be considered as at rest. The former dius 
becomes a fixed si itmu, wlienee the observer may view the 
progres.<i of the latloi over the siirfriee of the sun, as she is carried 
along by the horary motion in her own orbit. Hence it appeared, 
tliat if during the eclipse any remarkable point in the body 
of the sun were assumed, and the number of seconds accu¬ 
rately determined, which elapsed from the apex of a mountain 
on the moon’s eirt umfcrence coming in contact with this point, 
to the OTiivul of tlie base at the same point; the orbicular velocity 
,of the moon, as compared with the observed time, would give 
the distance describi'd, that is, the perpendicular height of tlic 
mountain. It is plain, that this method could be proceeded on 
in the case of tho»e moimtaiiis only, the whole height of whicli 
extended beyond the moon’s eii cumfon'nce; .and that two 
]iointR in the solar body might be emplcyed for this purpose, 
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either the eztBsme hmuduy of the periphery, ^or die line of 
denwrcation of eny tpotdMd^yuiUo epo^the diier'elio that 
the observation mifht oenawanee Ikon the epplilie,‘«ther of 
the nauBk or of the haw of a moimtatn, according aa its 
eithatiOD me 4p>lhe mooifs eastern or western limb. 

It soon appeared, however, that only one of these methods 
could be adopted in the present instance, and that several causes 
ookeurred, during the early part of the eclipse, to impede the 
application of the general principle in question. The observer 
not beber aware of its approach till the mountab had actu¬ 
ally appeared, part of its height was passed over before he 
could commence his 'observation; from a similar cause, not 
knowing in what particular point to expect the appulse, the 
most favourable opportunities were altogetlier lost; the inten¬ 
sity of the solar light also being very little diminished, neces¬ 
sarily obstructed investigations so minute. For these and other 
reasons, it seemed most advisable to defer any farther attempt 
till the eastern limbs of the two lumbarics should come in 
contact. Soon after the central conjunction, two eminences on 
the moon’s eastern circumference were accordbgly selected 
on account of their superior height and convenient situation, one 
being detached, the other a precipitous termination of a ridge, of 
which an exact outliuc is given in Fig. 1, Plate II. As had been 
anticipated, the former obstructions were now in groat measure 
removed; tlie observer could trace any particular projection 
through every part of its course, and note the instant of ap¬ 
pulse with the utmost accuracy. Of the two, formbg the 
principal subject of observation, that of which tlie figure is 
given arrived at the edge of the solar disc some minutes be¬ 
fore the other, and from the contact of the summit, till the 
base attained the same point exactly 2' elapsed. In like 
manner, the second was found to take nearly 2j" b passing; 
2" 30"' were assumed at the time, as a very near approximation 
to the truth. Before their egress, the appearance of these 
mountains was extremely beautiful, especially of the higher; 
cm both sides of which, arcs of the sun’s surface were visible, 
becoming gradually narrower, and at length appearbg like 
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two lines of intensely brilUiiit light, sepsratod by a broad dark 
space. A'short time befoie tiid'fiq||piibie of the lower, bright 
dashes of light were seen to dart ftom an c^pening towards the 
north; which, by enlightening the adjacent parts, presented an 
appearance, as if the extremity of the mountainoas ridge had 
been separated from the general mass. In order to contey a 
more distinct idea of this effect, these luminous streaks arc 
represented in the figure, although they had ceased for siHne 
time before the mountain had reached the position, at which 
it is there supposed to have arrived. 

I. In order to ascerUiin tlic respective elevations of these 
mountains, by the method now proposed, let M (Fig. 2, Plate II.) 
represent the body of the moon, when the apex of the mountain 
at A has just attained the edge of the solar disc (S), and let 
its base join the circuinforouce nt m, hence Ant is its perpen¬ 
dicular altitude; also lot the cmvc AD equal the moon’s ho- 
lary motion at the time of observation; then the angle ACB will 
express the time, that is 60', in which the rttdvas vector dc- 
^cribrs the whole area BAC. It is evident, that when the base 
m h.is moved to A, the summit will be at x, hence during 
thi<« inteival the moon has travelled in her orbit over a space 
rA, equal to Am and the angle ACx, that is die angle ACm is 
the c\pr(‘ssiou fui this time, which, if kuown. Am is found. 
'I'hii'’ fium the laws of planetary motion. 

As Z : ZAC/n : : a ABC ; ^AmC; 

Bui on aceoiiiit of the ext reme shortness of the time, the ec« 
rentrieity of the moon’s orbit may be disregarded; and, for the 
same reason, its eurviliiicar direction may be projected into a 
straight line, the aicas Uicn become triangles of equal altitudes, 
hence 

As A ABC ; aAwiC: : AB : Am 
■ consequently As ZACB : ZACm ; : AB : Am 
From this the altitude of the mountain is found in " and 

II. To find A m in miles, let AM represent the semidiameter of 
the moon in miles 1090 ; then the angle ACM expresses the 
moon’s apparent semidiaraeter, as found for the time of obser¬ 
vation and as before, the angle AC m is the angle subtended by 
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m(NSit)ite( 'ta« ti«wed (Ukkr ^ jjiame dBhifathiAi '4'*iii-* 

mifaitirelation iabiilW'^tweOn (Be 'reei 
of MNhl beM6 ' -I .j^ 

'•? • • £AGM : ZACm; :AM ; Am 

la 

I I I ^ * 

Let H =: the moon's horary motion, as found for the time of 
obsenration, T = 60' and t = the time observed during the 
passage of the mountain; also D =; the moon'K apparent semi- 
diameter for the given day, and d =: her semidianietur in miles, 
and, lastly, 2 / =~ the elevation ro(|uircd. By suhstitutiug tlte 
value of ,y, as fuund in the fonner case, there lesults this ge¬ 
neral formula =s exprebbiiig the height of the moun¬ 

tain in leet. • 


The moonV horaiy motion on 7tli of Kepteinhur, as calcu¬ 
lated in the iwnal way, is found to have been 27' 1" 4", and 
her seinidiamcter 14' 41'2"; lienee, by siihstitutiug their values, 
the elevation of the higher and isolated mountain is shewn to 
have been 7353 feet nearly. In like manner, the height of the 
other appears to have been 5783 feet. 

The clcracntaiy reasoning cin])loycd m the preceding in¬ 
vestigation, has bcin preferred, from the cxtienie simplieity of 
the lesult thus obtained. 'I'his motive niav seem to have in- 
duced the adopting of principles apparently liable to objeetion, 
in as far as no poition of tbe moon's oibit can, stiietly speakinc, 
be considered as rectilinear, nor the motion in that orbit 
uniform. The cfl'ectb arising from these causes ar<*, however, 
so inconsiderable as to be safely omitted ; and uie aecoidiugly 
neglected in several eases, embracing both a *»rcater extent of 
orbicular space, and longer duration of tina, than are eom- 
prehended in the prcbcnt obseivatioub. I'o pro<luct< a siioiLi 
instance; Dr. Halley, in describing a method of dctorniir,ing 
tbe limits of the penumbra in a solar eclipse, by means of cer¬ 
tain properties of the sphere and cone, proposes to cousidci us 
straight lims, not only the «m of the eclipse formed by the 
common iutersuction of the loiiicjI shade wi*li the euitli’s cir¬ 
cumference, and cxtuudiiig several hundred guugiapliical miles 
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of«r th« tmhmiffi <li» to 

the iiioe»’f|.twWit|'*/.|^ io JfMiK'm poiM «f' Ao cwoo u 
paii>^oow Jiltyihoirfrtfyhoief[utdo4t»iMt>^^ *Mlie 

like," he^hddi, V nwy be laul, of ^ veloei^* odoob Afkio 
«lor( a tine, (the whole dwmtion of the eefipM^nu^ be oon- 
lidoed as equal, without auy teiuibb enor." the ^fbtanee 
arising from carrature, therefore, or from inequality of motion, 
must be reduced almost to nothing in the extent of a fow 
thousand feet, and during an observation of less than time 
aoeonds. For similar reasons, the diurnal rotation of the earth 
has been likewise disregarded, since, from the nature of the 
problem, and in a latitude so high as that of London, its effects 
on the general result would scarce be perceptible. In truth, 
to have corrected discrepancies so minute, would have rendered 
the solution more complicated, and merely added an/appear> 
ance of precision, which the subject, perhaps, does not admit. 
And in cases of tins nature, where an ^iproximation to the 
truth is all that can reasonably be expected, that method seems 
most eligible, which, with the due degree of accuracy, com¬ 
bines the greatest plainness of inference, and facility in appli¬ 
cation. 

As there ex'Sts considerable diversity of opinion among 
astronomers, respecting the altitudes of the lunar mountains, it 
may be requisite to compare those now given with former 
measurement*^. Previous to the discoveries of the present age, 
elevations were assigned to these mountains altogether incon¬ 
sistent with the conclusions from analogy. Hence appear to 
have arisen the £rst doubts of the accuracy of ^ the de¬ 
ductions. These suspicions were well grounded; and the pnn- 
ciples employed in the early calculations on this subject, have 
1 proved erroneous*. Disregarding former measurements. 


* Sir WiUiam Herwbel has shewn that a quantity on witidi the 
whole of the operation, in a great measure, depended, was, Ir^ some 
astronomers, assumed as equal to ^ of the moon’s diameter, and by 
others to by which a difference of 2} miles was produced in the mea¬ 
surement of the same mountain. It appears also, that the same method 
would, at diflBereat ages of the moon, give different results. 

VoL. XI. D 
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(MreCofe, If* Mview be lifcMi of Iboee «bkh litre beet ghren 
it the eoove* of the lilt tMj $ien, fhew renilti ^ be found 
to range firoak I ttr‘ 5 HiBeB>'<>glting a me^um elen^on of 
iq HNe de of S iaileeif-*>mi tkilideB, however, of thetbra lAovn- 
tifai* in ^imtioi, «* threidy etnted, foil for thort even cf<‘foe 
'Oein^ foM»'foe Ugber appeara to have extended 1 f, and the 
other, 1 milei only in perpendicular elevation. There if 
'ddi important diitinetion alio, that the two on which theie ob- 
•ervatiom were made, appeared to be equal in height to any 
ofoen visible on foe moon'i circumference; hence there it m 
reason to condnde, that any much higher exist on the plaasL 
But instead of taking foe mean as foe standard elevation, a 
comparison ia rather to be Instituted from those which may 
justly be considered as the most accurate calculations on this 
Bufaject. During the above period, few observers, if any, have 
given the same attention to foe subject, and certainly no one 
has bronght to its examination more of science or practical skill 
thu Sir William Herschel; who, after a series of observations 
continued for years, comes to the conclusion, that when we 
have excepted a few, the generality of the lunar mountains, does 
not exceed half a mile in perpendicular elevation.” The altitudes 
of some which were formerly estimated from 8 to 3 miles, in 
the account of these observations, are stated to extend from f 
to miles. The latter is the elevation of moni socer, and 
is coiuidered by Sir William as much overrated, owing to cir¬ 
cumstances which impeded the observations*. With these 
Bcaiunneuts, the present results nearly agree; and it may, 
peiheps, be regarded as a presumption in favour of their 
accuracy, that they thus coincide with statements of such high 
authority, although deduced from principles so totally different. 

When these calculations, likewise, arc compared with the 
results which analogy furnishes, their agreement is almost 
equally satisfactory. At foe surface of the moon, gravity 
being dinunished nearly one-third, its mountains are probably 
■omewhat more elevated in proportion than those of the earth. 


* Phil. Tiaai. 
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And in the preiwt cafe, the«di#Mnce,u not greater than thia 
effiet alope would laeii to ginoe the ipoit elevated 

mounUunir,(»i the earth eoarce VoMod aheve 20^000 feat, and 
the proportional diameteia of the tiiKr1h>diea heieg U, n4 3 
nearly, the higheat pf the lunar aieuataina •hoaidtPPf eMfWd 
the dimenaioDB now given, allowing for the dStcta at giUTity 
and other known eauaea. 

t 

In meaanring lunar elevationa, by the method now propoied, 
BOtwithatanding ita aimplicity, certain precautiona will bo found 
Iffpiaite* Great attention ia obvioualy neceasaiy in aelecting 
Ant obaenration, auch projectiona only aa tiae unmediately from 
the aaooa’a circumference, and whoae whole height, conae> 
quently, ia expoaed on the aolai diac. Thia may be ascertained 
from the manner in which the base appears to unite with the 
periphery, for if it fall on cither side, the mountain will present 
a truncated form, with defined angles at the points of apparent 
junction; on the contrary, where the whole elevation is pro¬ 
jected from the circumference, the base seems gradually to 
expand, and to blend imperceptibly with the general mass. 
Such, at least, were the appearances which usually accom¬ 
panied certain degrees of elevation in the instance before ns, 
except in parts where the moon’s edge seemed so marked with 
slight undulations only. In the terminal elevations of ridges, 
from their being, for the most part, abrupt, and preeijutoua, 
these characteristics were by no means so consjucuous. This 
circumstance, however, was pretty generally observed, that where 
a ridge of any considerable altitude terminated, that portion of 
the circumference, which lay contiguous to its base, presented, 

. for a considerable extent, the appearance of a smooth, un¬ 
broken surface, seeming to indicate that such a ridge was 
surrounded by a plain, and that its entire height was visible. 

With regard to the position of the mountain, that is the most 
convenient, where the direction of gravity at its summit ap¬ 
proaches nearest to parallelism, with the line described by the 
path of the moon’s centre. Attention, therefore, was prin¬ 
cipally directed in the present case to such inequalities as were 
situate near the diameter lying in this path. In proportion as 

D2 
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the aaf^lar distance of the moontaii^ imd this diameter is in- 
croaied, the foimer rrill oeeopy h longer time in pwsmg orer 
any particular pdnt, and a prc^rtionally grsatw quantity 
(hde the real altitude, couaequently/*obtamed. The angular 
^position may be ascertained with sufficient accuisCcy by the'eye, 
•kpecially if'assisted by cross wires in the focus of the tele- - 
scope, and the proper corrections accordingly made. Thus, if 
CD, (Fig. 3.), the diameter, represent also the direction of the 
moon's motion, and A the mountain to be measured; AB being 
the direction of gravity, A 6 is the altitude sought. But Instead 
of moving parallel to A b, the point of contact in the sun's 
margin appears to move along AE parallel to CD. The moon, 
therefore, will in reality have travelled in her orbit a space 
equal to A e, greater than A 6, the true altitude as radios: cos. 
of the mountain's angular position. Hence, when the direction 
of gravity is perpendicular to that of motion, tlie altitude of 
the mountain cannot be ascertained; for its summit may then 
move along tlie margin of the sun’s disc, so as not to cross it 
for many seconds. This consideration obviates an objection, 
which might have been raised against the accuracy of the 
above conclusions, from Dr. Halley's observations on the total 
eclipse of 1715, where he states, that, “For the space of a 
quarter qf a minute, a small piece of the southern horn of the 
eclipse seemed to be cut off from the rest by a good interval, 
and appeared like an oblong star, rounded at both ends, in 
this form, 



which appearance could proceed from no other cause but the 
inequalities of the moon's surface, there being some elevated 
parts thereof near the moon’s souUiern pole, by whose interposi¬ 
tion that exceedingly fine filament of light was intercepted*.” 
Provided, however, the direction of the perpendicular forms a 


* J’liil. Tran«. vol. smx, p. S4B. 
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sufficient angle witK of motiQOi^ ihece is no cause to prevent 
the appli<!ation of the present met^^ to 'the measurement of 
mountains in any position. Indeed, from .some observaj^s 
made towards the end of the eclipse, but whidi a derangement 
'' of the pendulum rendered too inaccurate to be detailedt it 
peered, that even superior advantage would be obtained from 
observing such mountains as lay considerably removed from 
the line of motions, as will be seen from inspecting the figure. 
For, whilst the edge of the solar disc has seemed to move along 
either of the sides of the mountain, die moon has passed 
over the respective distances A e and g c. By noting the time, 
then, in which gc as the largest, is described, and drawing 
dcB in the direction of the perpendicular, the true altitude 
may easily be found, while the observer enjoys die same ad¬ 
vantage as if die mountain subtended an angle of nearly thrice 
its real elevation. 

Hitherto the point of contact has been supposed to occur in the 
circumference of the solar disc, it is plain, however, that when 
there arc spots on the surface, sufficiently conspicuous, a point 
in their extreme boundary may be employed with greater ease 
and success, both as respects the obstructions arising from the 
circular form of dm marginal limit, and those occasioned by 
the difficulty of ascertaining the exact moment of appulse. 
For during the lime of observation, it was found diat the dark 
summit of the mountain mingling with die almost equally dark 
atmosphere, immediately on egress became invisible; hence the 
utmost care and circumspection were frequently inadequate to 
mark with sufficient precision, the instant of contact, before any 
part had yet crossed. Had circumstances, on the contrary, 
permitted observations to be made from the line bounding a 
solar spot, the matter would have been comparatively easy. 
The effect of contrast being scarcely impmred, the oudine of the 
mountain would be as apparent when moving over the slighter 
shade of the spot, as when opposed to the superior brilliancy 
of the unclouded surface, and hence its progress would be 
easily traced. This method presents likewise the important ad¬ 
vantage of enabling the observer to obtain two measurements 
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On the Solar EeKpH, 

of tto sano mooaiam: ^ of wbidk, may tlws be de- 

temuied to a d^pta of acdoracy. • ** 

1%e mufpnidty of i^^eanoic^ exhibited by ihe lunar monn- 
taiiiu, hai at^dy noticed. Ibie leeme to have ariienfrom 
^ bpe^lk>ia dt two caueea—similarity in the gibnping, and 
ditbnity in the angular position of this “ mountain scenery.** 
Odkerally ipeakihgt it would appear that few detached or soli* 
tary elevations of any magnitude exist on the moon's surfimet 
8at on the contrary, that the mountains are arranged in exten-( 
sire chiuns, running in different directions, and separated from 
each other by large tracts of comparatively low and level ground. 
On this supposition the appearances already described can easily 
be explained as optical effects arising from variety of position 
with regard to the eye of the observer. The appearance of 
ridges, precipitous at one extremity and sloping gradually 
towards the other, would be exhibited by those chains which 
had a direction nearly parallel to the circumference, and which 
rising immediately from it, at one end, exposed to view the whole, 
or nearly the whole, elevation of the terminating mountains. By 
a small inclination from this direction, they would recede towards 
the interior of the disc either by crossing the periphery, or advanc¬ 
ing forwards on the side presented to the spectator; and in both 
cases, the elevation would appear gradually to subside, from the 
spherical surfacerising above their summits. In like manner those 
chains which crossed the circumference nearly at right angles, 
and placed therefore in the line of vision, would present the ap¬ 
pearance of one lofty eminence, towering from a base situate di¬ 
rectly on the extreme margin of the disc. This seems to account 
for the superior altitude of these apparently isolated mountains; 
a circumstance which otherwise is difficult to explain. About 
3" after the central conjunction, that is, about I** 51' 40" nearly, 
an appearance was observed which seems further to confirm 
this hypothesis. Fig. 4. From the point where the western 
limbs of the sun and moon appeared to cross, a broad stream 
of pale reddish light, was seen to dart from the moon’s circum¬ 
ference, and extending along that part which was not upon the 
solar disc, illumined with a mild steady lustre, a considerable 
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- portion of tbe laifoiinding iux(iM>^ It wai not, howeror, one 
uniform ^finikm of Ugbt, bnt 4iTi8e8^in^ WTerel itieami of 
une^nel extent and brig^tneu; aepaiate4 tjl^arently byue- 
qnalitiea, mnning in neerly continnoue lidgM. ^ ^owarda the 
inner eztrepptiei of the enlightened portion, the dark annunhi 
of these ridges rising above the surrounding qplendonr, pn- 
sented to the eye, irregular, or rather undnlhtiog, lines of shade. 
Mftag the circumference, on the contrary, vrhere tine light was 
, more powerful, the tops of these mountainous inequalities ap- 
' peared lihe dotted lines of very brilliant spots, but no where 
di4 they shew as insulated or scattered points. This appear¬ 
ance ^continued for upwards of half a minute, and seemed 
gradually to decrease, apparendy at pne time shooting nearly at 
right angles from the body of the moon towards the west, as if 
deflected from the spherical sur&ce. This, however, not being 
well ascertained, is not rqiresented in the annexed akeldb 
A very singular circumstance connected irith these moun¬ 
tains, is, that during the former part of the eclipse, they were 
mobt conspicuous on the lower or western portion of the lunar 
circumference; but from a few seconds after the central oon^ 
junction they continued to be most remarkable pn the eastern or 
upper circumference, to the end of the ecUpse. At the time of 
greatest obscuration they were rather indistinct, the outline ap¬ 
pearing to melt into the surrounding light: but this was of 
so short duration as to be scarcely more than just perceptible. 

At the conclusion of this phenomenon, when the moon was 
just on the point of receding from the sun, no elongation of their 
mat gins, as mentioned in other instances, was observed, but 
the circumference of the muon was less distinctly marked, and 
for a few moments the motion seemed to be suspended, the 
moon appearing as it were to adhere to the surface of the sun; 

• one small triangular portion at length only remained, which dis- 
iqipeared, not gradually, but at once, the light bursting from 
between as if forcing the luminaries apart. 
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« -CoAiffiwJ Orcfc tummading the 

a Letter 

to John Pond, ^«^n»ioincr JZqyo/f 

fliijr ' Chwiiieieh, Fehrwtrp 

il voM^air'ldH pardon the freedom I take of m^mrini^yoti, 
ihKi I mm IhMkired thie monung^ with the sight of a beaatiAil 
pheaomanai; and aa it appears to be of an extraordinary kind, 
I hog ieaire to‘give you a short statement thereof. 

About twenty minutes before nine o’clock (the sky being raUier 
overeast), a oircular ring appeared, extending itself neatly three 
quarters around the zenith as a centre, at the distance bf 80°, 
which exhibited the colours of a rainbow, but far more brilliant 
than 1 had over witnessed in that phenomenon; and I plainly 
saw they followed the mder of the exterior bow. The sun at that 
time (I found by the globe) was about 16° high, and that part 
of the arc appeared most brilliant that was nearest to, and im¬ 
mediately above, the sun. I called my father, but befoie he rame 
the colours grew very faint, and it was diminished to nearly a 
semicircle. The time of its duration after I first saw it till it 
disappeared, was about five minutes. 

I remain. Sir, with due respect. 

Your obedient humble servant, 

T. G. Tati OR, Jun. 


Abt. VI. Some additioml Observations relating to the 
Secreting Power of Animah, in a Letter addressed to the 
Editor of the Journal <f the Royal Institution, by A. F. W. 
Philip, M.D., F.R.S.E., dc. 

Sir, London, January 18, 1831. 

As the question respecting the nature of secretion is inti¬ 
mately connected with the healing art, it must be considered 
an impoitaat one. This I hope will appear to you a sufficient 
excuse for my troublmg you with some additional observations 
on this subject. My present observations will occupy but a 
small space. 
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A paper appeared in the last number of the Jmmal rf tht 

in which Dr. ^ leply toiome 

ebaeryationii ef mine which yon Uetibiir to pAlish 

in the eighteenth number of that Jonmai ‘ ‘ ^ *' *' 

With reipect to the preliminary matter of Dr. Aljm'a paper, 
if he will take the trouble to recur to my olifttnracionai be will 
find, that I did not object to the opinion, which haJharereatalCi, 
on account of its novelty; but because, while he allows that the 
nanrouB influence in increasing muscular contraction only itiinn- 
iates |he muscles of voluntary motion, he supposes it to increase 
thf contractile power of the muscles of involuntary motion, 
without pointing out any sufficient gprounds ibr thus refairing 
similar phenomena to different causes. To this objection Dr. 
Alison makes no reply. 

1 am a good deal surprised at Dr. Alison’s objection to the 
term nervous influence; for it cannot surely be denied, that the 
brain and spinal marrow possess a certain influence over other 
parts. I have always avoided the use of the term nervous 
fluid, that my words might convey nothing more than a 
expression of the fact. It has uever appeared to me, that we 
have pi oof of cither the nervous influence or galvanism 
a substance of any kind. What idea Dr. Alison attaches to the 
term nervous influence I do not know; I never attached to it, 
nor does it appeal to me possible to attach to it, any other than 
that here stated. The following sentence of Dr. Aliann, i« to 
me wholly unintelligible: '* First, let it be made clear that there 
is such an existence in nature as this nervous influence, and then 
I will admit the obligation.” Does Dr. Alison here mean that 
there is no proof of the brain and spinal marrow influencing 
other parts of the animal body ? I cannot suppose that tlus is 
his meaning, for he speaks of the brain stimulating some muscles 
and giving power to others. If this be not his meaning, what 
other can bis words convey ? 

Dr. Alison confesses (p. 277) that he had not anfficiently ad¬ 
verted to some of my statements. He again, in his present 
paper, misconceives me to a degree, which I am sure, if he refer 
to my Treatibc (p. 157, 2d. Ed. aud other passages) will sur- 
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prin JdnMlf. What 1 m» with groat ja8tice» caUi ** rather a 
atrained hypothoaia'* ^.278), namely, that the fluid aecreted in 
the itomaidk after tha diiiaion of the eighth pair of nerres injthe 
neck, ia the efleot of thananrona influence which remaios in the 
lomar putign of the divided nerves, and which he ascribes to me> 
is whdly his own, and altogether incompatible with the facts 1 
adduce* 1 may add, with respect to what he says of my opinion 
of the action of sedatives, that he will find it observed in the 
82d. page of my Treatise, that “ we always, for we frequently 
repeated the experiment, saw an evident increase in the action 
of the heart when we washed off the tobacco.” 

Dr. Alison, in his former paper, stated, that my inference re¬ 
specting secretion depending on the nervous power, is in all 
respects similar to M. lo Gallois’ inference, respecting the de¬ 
pendence of the heart on that power; and now that I have re¬ 
minded him that there is this difference between the two cases, 
that the heart retains all its power after it is separated from the 
brain and spmal marrow, while the secreting organs wholly lose 
theirs, he replies, that although the heart had been incapable 
of its function when in any way deprived of the influence of 
the brain and spinal marrow, he would still have considered M. 
le Gallois* opinion as erroneous; because we might still have 
ascribed its loss of function to the means used for separating it 
from those organs. On the same principle we cannot be sure 
that the feeling of a limb depends on its connexion with the 
brain, because when we divide its nerves or in any other way 
intercept its communication with the brain, we are not sure tliat 
the loss of sensation may not arise from the injury done to the 
limb by the means we use for this purpose. 

Dc. Alison forgets, that, of possible opinions respecting tlic 
cause of any phenomena, some of which must be true, that 
which is most consistent with the other phenomena relating to 
the subject, must necessarily be admitted. The reply in the 
case of sensation is ; we see the sensation of every part influ¬ 
enced by the stata of the brain; if we excite this organ, sensa¬ 
tion is every where acute; if we oppress it, sensation is every 
where benumbed; and when we find it impossible to intercept 
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tho commuoiclition between the llriitt etfd the fiittbi withoat 
deitroying^ lensation in the latter, 4ie infiueiiee b muLToidable, 
that it is lost in eonseqaence of that eomminiieation being cut 
off. Our inference in the other initanee is predidy of the seme 
kind. We see the power of secreting organs under ftehxffiience 
of die brain and spinal marrow, and when we find it impossible 
to intercept the communication of these organs widi the bfain 
and spinal marrow without destroying their powers, a similar 
Inference is unavoidable; and would have been i»o respecting the 
heart, were its power destroyed by every mdfts of intercepting 
the communication between it and the brain and spinal marrow. 

Independendy of this mode of reasoning, which, as fai as I 
am capable of judging, must be regarded as conclusive, there 
are other proofs of the power of secreting organs depending on 
the nervous system, which in my last paper I recapitulated in 
the latter part of the following short paragraph, and to which 
Dr. Alison makes no attempt to reply. 

** Tho question before us is, when the function of a secreting 
surface is deranged by dividing its nerves, is this to be ascribed 
to its being deprived of its nervous influence, or to its being 
injured by the act of dividing its nerves ? We know that it arises 
from the former, because when it is deprived of its nervous in¬ 
fluence by any other means, die effect is the same; because the 
effect is not at all proportioned to the degree <ff injury done to 
the nerves, but to tho degree in which the nervous influence is 
withdrawn; and because as soon as the nervous influence is 
restored, the part is again capable of its functions.” 

With respect to monstrous cases again referred to by Dr. 
Alison, he admits the force of what I said respecting cases in 
which the functions of the brain continue after its appearance is 
so changed that, were it not for the situation in which we find 
it, we could not recognise it; but if we see an organ so changed 
by disease still capable of its functions, it need not surprise us, 
that nature should sometimes give to it originally such a con¬ 
formation, that we look in vain for any trace of the usual ap¬ 
pearances. 

If, as I formerly sud, these cases prove any thing, they prove 
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too much toe Dr. Alison's purpose. He admits that the ftmction 
of respiration necessarily implies the presence of the sensorial 
power (p. 279X so that in some of the monsters to which he 
refers smsorial power anisted, although there was nothing 
which deserred the name of either brain or spinal marrow. 
Here it is evident that there was some part substituted for those 
organs capable of the sensorial function. But who would infer 
from such cases, that the sensorial function in the perfect animal 
has no dependence on the brain and spinal marrow. Now Dr. 
Alison forgets, tiA the nervous power is^as essential to respira¬ 
tion as the sensorial. These monsters, therefore, possessed the 
nervous as well as sensorial power, howsoever unusual in appear¬ 
ance or situation might be the organs on which they depended. 
Thus all arcrument against the nervous power being necessary to 
secretion, derived from such casus, is silenced. It is evident. 


that in them both sensorial and nervous power existed, and conse¬ 
quently that some part performed the functions of bniiu and 
spinal marrow. 

Dr. Alison, forgetting the cases in which respiration was per¬ 
formed without cither brain or spinal marrow, of which he gives 
a detail in the following page, observes in page 279, in com¬ 
menting on the case detailed by Mr. Lauience : “ As this child 
had breathed, I agree most fully with Dr. Philip's conclusion, 
that it must have performed certain mental acts, and, in deliver¬ 
ing lectures on Physiology, 1 have quoted tins fact along witli 
others, as proving, that tlic mental acts concerned in respiration 
are not necessarily connected with mure than a very small portion 
of the base of the brain, probably of the medula oblongata; 
perhaps not even with that.” Let Dr. Alison consider how much 
these observations must be modified when he takes into the 


account the cases which he gives us in the next page. Let him 
also consider to what conclusions his mode of reasoning leads. 
He ought, for example, on the same principle to teach, that in 
the perfect animal ihe nerves of the intercostal muscles aud 
diaphragm are independent of the spinal marrow, because, in 
the cases here referred to, these muscles were excited by the will 
where no spinal marrow existed. 



Art. Vll. OhservaHom on the ^eetof dwidit^ the Eighth 
Pair of> Nerves-^omtnanicated in a Later to the Editor 
of the Quarterly Journal of the^ EUnyal Inatitutionf by 
Charles Hastings, M. D., Physician to the Worcester 
Infirmary f Sfc. ^ 

Sir, 

The division of the eighth pair of nerves is one of the oldest 
physiological exporiments; and a reference to medical writings 
shews, that the effects produced by it on the animal system 
have been the subject of frequent discussion. Among our con¬ 
temporaries, especially, it has excited considerable interest; 
and the apparent connexion of the most im])nrUiiii vital func¬ 
tions witli these nerves, has given birth to various speculations. 
Of these it is not my intention to give any detail. The object 
I have in view being to bring before the tender some faeU, shew¬ 
ing the depcndancc ot the digestive power vf the stomach on 
these nerves. 

My attention has been more particularly directed to this sub¬ 
ject by a writer who has recently occupied several pages of your 
.loitrual, in endeavouring to prove, that the division of the eighth 
]iair of nerves is not necessarily followed by an immediate ces- 
saiionof digestion; but, on the contrary, that digestion con¬ 
tinues after the di^'ision of these nerves, so long as the animal 
is otherwise in a (.ondition to digest*. The above conclusion 
Mr. Broughton derives from a series of experiments, and de¬ 
clares, that, from a general review of the testimony of former 
uuthorilics, he cannot peiceivc that the conclusion to which his 
experiments have brought him essentially differs from past ex¬ 
perience ; though it is absolutely at variance, in a most im¬ 
portant point, witli that of Dr. Wilson Philip and his sup¬ 
porters 1. 

It is somewhat singular that Mr. Broughton, after having so 
carefully studied, as he seems to have done, the testimony of 

s- Journal of Seitnci anif Ihi Jils, No. XX. page .<08. 
t Ibid. pa«e .(10. 
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foraiar auUion, shonld not be able to perceive that his conclu* 
sion is abao^ately at variahee with that of several physiologists 
who have divided the eighth pair of nerves. Even Willis^ who 
performed tins experimet^ principally with a view of ascertain’ 
ing its effects on the action of the heart, seems in part to have 
attributed death to the state of the stomach. Baglivi thinks that 
the animals submitted to it sometimes die of inanition; and Val¬ 
salva remarks the frequent efforts to vomit, and the derange¬ 
ment of the digestive organs. Haller mentions the dyspnoea, 
which succeeds the division of the nerves; but the gastric 
symptoms seem more particularly to have attracted his attention. 
In each of his experiments he expressly states, that the diges¬ 
tive powers were completely annihilated, and that the contents 
of the stomach became putrid. Blainvillc confirms Haller's 
experiments, and considers the principal cause of death to be 
the abolition of the digestive powers. 

Dr. Haightou, in his inquiry relative to the re-production of 
nerves, had a good opportunity of observing the effects of 
wholly and partially withdrawing the influence of the eighth 
pair of nerves from the stomach. He states, that in llioho ex¬ 
periments, in which he cUvideu uoth of these nerves at tlie same 
time, their action being suspended, those vital organs vhieli 
receive their nervous energy from this source, had their func¬ 
tions arrested, so that death followed as a necessary conse¬ 
quence. But when he allowed an interval of six weeks to elapse 
between the division of the two nerves, the functions of the 
stomach were deranged, not arrested. “ The actions of tlic 
stomach,’' says he, “ were for a long time evidently deranged, 
so that the dog was continually harassed with symptoms of 
indigestion, and six months had nearly elapsed before he re¬ 
covered his health, though during five mouths oi tlie time he 
took his usual quantity of food. Now to what cause an* we tu 
impute his recovery ? The most probable one appears to be, 
that in the interval of six weeks tlie first nerve had been re¬ 
produced ; so that the action of those organs depending on this 
nerve, though somewhat disturbed, were not suspended. But, 
as the union of the second nerve advanced, and the re-produc- 
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tion of the first became more perfect, the rital organs gnir 
dually recovered their healthy state.** 

Dr. Mdcdoaald, in his inaugural dissertation, De Cihorum 
Concoctbme, after relating variuua oifperiments, in which he 
Observed digestion in the healthy stomach, details the appear¬ 
ances that were presented to him after the division of the 
eighth pair of nerves. He says, that although the meat which 
he gave to the animals was cut into very small portions, so as 
to be in the most favourable slate for digestion, and a sufficient 
space of time was allowed to elapse between the performance of 
the experiments and the death of the animals, yet the meat was 
undigested, and never passed beyond the pylorus; neither could 
any chyme, or chyle, ever be discovered in the stomach, intes¬ 
tines, or lacteal vessels. 

Moreover in Mr. Brodic’s experiments, after the food had 
continued in the stomachs of animals whose nerves had been 
divided seven hours, the food had still the appearance of mas¬ 
ticated parsley*. And in those of Dr. Clarke Abel, to which 
Mr. Broughton has made no allusion, it was found, that in those 
rabbits in which the nerves were divided, and galvanism was 
not applied, the stomach was greatly distended: when slit open 
from the pylorus to the cardia, it disclosed a continuous mass 
of masticated parsley, of a dark green colour, and of its natural 
odour t*. 

From the above statement it is evident, that Mr. Broughton's 
conclusion is nut only absolutely at variance with the expe¬ 
rience of Dr. Wilson Philip, but also with that of the authors 
quoted. It ib also, as it appears to me, absolutely at variance 
with the testimony of Lc Gallois; although an opposite opinion 
is held by Mr. Broughton. I do not find that Le Gallois any 
where denies that the functions of the stomach are greatly 
distuibed by the division of the nerv es in the neck. On the 
contrary, his experiments seem to coufiim those authorities 
which mention Uic suspension of the digestive functions. Nei- 


» See the Coiiespondenrp bitwim Dr. Philip and Mr. Brudir. 
t Slid t 'laud Phyucat Jounmt, >o. eiiv. pageSBS. 
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thfv does he Anywhere attrihiMo the state of the slomacfa to the 
dktxbhancecf'theiiaitotioBSAdlilheiMpintory.at^^ indeed* 
rhe deokces, duut the itonuieh is jdmetimes eyen nen^^aficted 
than the Inags. ** L'lAothwi de restomac est en gdnkal heau- 
ooep pli|p grave que ceUe da oanri car les foDotioDs dn (weniter 
de oas orgqnes dprovent im d^rangemeet beaucoup plus gcaad 
que cellas da second. Je pense mhoie que dans certaiae-cos* 
de toutes les fonctiona 14s6es par la section de la paire vague, 
ceHes de restomac le sont an plus haut dcgr^*.” 

It is true* that he believes the contents of the stomach never 
acquire any peculiar putridity; of which he was satisfied by re¬ 
peatedly examining the milk in the stomachs of young rald)it6. 
He does not, however, hence infer, that tliere is not a cessation 
of digestion, but that those authors are mistaken who consider 
the corruption of tlie contents of the stomach the cause of death. 
** L’aflFection de I’estomac est cn general plus grave. Elle Test 
a diffi&rens degres, suivant les esp^ces, et m£me suivant los in- 
dividus dans la m6mc esp^ce. Mais on ne trouve dans ce vis- 
edre aucun etat pathologique bien prononce, si cc n’est qucl- 
quefois un Idger dtat de plilogose. 11 nc paroit pas que lea ali- 
mens qu’il contient acquidrent aucunc corruption particulidi >; 
et lors I ''me que ccla auroit lieu, il es< fort douteux que cette 
corruption, non plus que rabolition entiere des functions dc 
I'estomac, put dtre la cause immediate dc lu murt. En un mot, 
la mort survient h uno epoque et avee un apuareil de symp- 
tbmesqui nepermettent pas d'en placer la ausc dans I'es- 
tomaef.” 

In fact, the object of Le Gallois evid' ntly is to prove, tliat the 
suspension of the functions of the stomach is not tlic cause of 
death (both he and Dr. Wilson Philip regard Uie aifection of tlie 
lungs as the cause of death): but he never i sorts that such a 
suspension does not really occur. Nay, he expressly states, that 
although young.guinea pigs do not survive the division of both 
- nerves a sufficient length of time to afford an opportunity of 

* Exfirunce sur k Ptmetpi de la f'u, page 214, 

t Ibid, page 233. 
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ueertainm^ the state of tte itoMach, yet, firom 'the effects jito- 
dtioed by the difUlett of vtie "there blm be‘no doubt ihM 
digestion bhogother eeases when both oTe difided. ''' - 

** n eet Uittir que dans cette eulfiiieaee Vestotitstt msAt en- 
tibrement perdu la facultb de digbrer et belle de podl^ lbs ttli- 
mens dans lea intestinSi> Cet effet n’a pas toojours lieu Uiprbs 
la section d’lin seul nerf, mais on ne pent gnbre dottier que la 
section des deux nerfs ne le produisse conitaminent, sur-tont 
quand on considbrc combicn, dans ce dernier cas, tes cochoi^ 
d’Indc HOnt tourmentbs par lOs nausbes et les efforts pour ro- 
mir. Or, aprbs la section des deux nerfs, les cochons d’lnde 
de I'ftge de celui dont il cst ici question, pbrissent dans I’espace 
de trois ou quatre limres, et qnelquefois plus promptement 
encore*.'* 

lie afterwards observes, that although the digestive powers 
are lu these cases comjiletely desttuyed, it is not at all fair to 
conclude that this is the cause of death in the goiuca-pig, and 
much less so in the labbit; in which animal the gastric symp¬ 
toms are less se\cre. Is this maintaining that digestion goes 
on after the (livi>ion of the ner\LS? Is this denying, as Mr. 
Broughton asserts Le Gallois does, the occurrence of the loss of 
power III the stomach to digest food after the di\ ision of the 
eighth pair of neives ^ Mi. Broughton says, tliat werny authors 
deny thi& eirect, hut docs not mention the names of any of these 
numerous wiitcrs, and I have, in vain, searched for them. Se¬ 
veral authois, no doubt, who have divided the nerves, have con¬ 
fined their obsei vatioiis to the efTcet produced on the voice, the 
heart, or the lungs, without noticing the state of the stomach: 
but none of those, so far as my knowledge extends, who have 
directed their attention to this point, deny the suspension of 
the functions of the stomach; and I am, therefore, led to con¬ 
clude, that the testimony of the authors, to whom Mr. Broughton 
alludes, would, on inquiry, he found as inimical to his views as 
that of Le Gallois. 

Having shewn that Mr. Broughton is not, as he supposes, sup- 
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'fortad by|ireTklM aofhority» I ahall beg, as aaecawtly as poa- 
aible,'to dtebal tba result of mf own experience; prenising, 
however, a fbw ebservatiotts on the changes whs^, in given 
periods, the Ibod vadergoei In the stomach of healthy animals, 
in' Order that the misapplication of the term digestion^ into which 
Mr. Broaghton has fidlen, may not miitead his readers. 

If the%tomach of a rabbit be examined immediately after it has 
eaten, the new food is never found mixed with the old; and the 
only change in its appearance is that which is produced by mas¬ 
tication, and tbe admixtures of tfibse fluids which may be met 
with in the stomach. Tbe degree of moisture, tlierefurc, at 
this period very much depends on the kind of food that has been 
eaten. If, on the contrary, the animal be allowed to live four 
or five hours after a meal, the food last taken into the stomach 
is fouud considerably altered. It is still, however, retained in 
the cardiac portion of the stomach, but is much softer, from the 
greater abundance of the secreted fluids. Nevertheless, the 
centre of the new food is still only slightly changed. If a still 
longer period be allowed to elapse between the last meal and 
the death of the animal, that is from twelve to cightceu hours, 
the change in the food last taken will be found nearly complete. 
Tbe whole of the contents of the cardiac portion of the stomach, 
which are at this time much less than immediately after a meal, 
are now in a pulpy semi-fluid state, frequently containing the 
small round balls which have been particularly described by Sir 
Everard Home and Dr. Wilson Philip. The food, whether the 
animal have, or have not, lately oaten, is drier in the pyloric por¬ 
tion of the stomach, and a distinct line of separation may gene¬ 
rally be drawn between tbe cardiar and pyloiic portions. 

The state of the duodenum, gall bladder, and lacteals, also 
varies, according as the animal has been killed, soon aftc a 
meal, or after a long fast. If the animal be killed at no great 
length of time after a meal, the duodenum is found to contain 
much chyme, the lacteals are filled with chyle, and the gall¬ 
bladder is flaccid; but, if eighteen or twenty hours be allowed 
to elapse between the last uie,il and tbe death of the animal, the 
duodenum is found nearly empty, no chyle is seen in tbe 
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lactealB, and tbe gall-bladder la ouch dieteaded. Of the ac¬ 
curacy of the above atateoent, vdiich ia supported by the testi¬ 
mony of oCher writers, I am assured, by repeated experiments 
on dogs and rabbits. A few of these, in order that the healthy 
appearances of the stomach may be more directly contrasted 
with those presented after the division of the eighth pair of 
nerves, shall be here related. 

Experiment 1. 

A rabbit was kept without food for several hours. It then 
ate very heartily of cabbage leaves. Fur twelve hours after¬ 
wards it was not allowed to take any food, and was then killed. 

The contents of the cardiac portion of the stomach were quite 
pulpy, and contained many round balls. There was nothing at 
all like cabbage, the whole appeared entirely digested. The 
food in the pyloric portion was much diier. The duodenum was 
nearly empty, but c-ontained i>ome little chyme and bile. The 
gall-bladder was distended. There was no chyle in the lacteals. 

Expertuunl 2. 

After a fast«. f eighteen hours a full grown rabbit was killed. 
On opening the stomach, the contents of its cardiac portion were 
found in a semi-Huid state. There weic many round balls. The 
food contained in the pyloric portion was much diicr, and rather 
more digested. There was no chyme in the duodenum, 'llie 
gall-bladder was distended. Ihe lacteals were empty. 

Experim nt 3. 

« 

I gave a dog six ounces and a half of raw mutton, and in four 
hours and a half afterwuids had him killed. 

When the stomach was opened, three ounces and seven 
d 'chms of a thick fluid, somewhat like strong bioth, were 
found Ik. it 7hpre was also some mucus, and a small quantity 
of yellow matter resembling bile, adhering to ibe pyloius. The 
thoramc duct, and the lacteal vessels, near the duodenum, were 
distended with chyle. The gall-hl^diicr was not distended. 
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Experimait 4. 

I killed a dog thrsehovrs after having given liim seven ounces 

raw mutton.’ 

The stomach was not inhch distendf^. Near the pylorus was 
a yellowi matter resembling bile. There was a mass of meat in 
the stomach considerably changed in its appearance, and some 
duck fluid, not unlike broth, which altogether weighed four 
ounces. The duodenum was rathor full. Tlie lacteals in tlie 
middle of the mesentery carried some chyle. Tlie gall-bladdet 
was rather flaccid. 

A few experiments, shewing, that iiu changes in the food, at 
all similar to those above detailed, ever take place after the 
eighth pair of nerves are divided in the neck, may now be 
laid before the reader. 


Erperiment 5. 

I took two rabbits, of die same age and size, and kept them 
without food forseveidl hours. I then allowed them to cat some 
cabbage, taking cure to give each the same quantity, imme 
diately afterwards I cut out a portion of the nerve of the eighth 
pair on eacli side of the neck of one of them. The brcaUiing 
soon became afiected. I gave each of them some parsley an 
hour after the nerves were divided. Soon afterwaids the animal 
which had been operated on made inefiectuul eflbrts to vomit. 
The breathing soon became much worse, the animal gasped 
much, and died in eleven hours after the operation. The 
other rabbit was then killed. 

On examining the rabbit in which the nerves were divided, 
the lungs were found dark in patches, and the bronchia were 
loaded with mucus. Tlic cesophagus was greatly distended with 
parsley. The stomach was very large. The cardiac portion of 
the stomach was very full of a greenish matter, which looked 
predMly as cabbage does which is contained in the stmnacb of 
a rabbit immediately after a meal. On looking over the contents, 
•mall portions of cabbage were very evident. Those parts near 
the surface of the stomach were browner, but were not at all 
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more digested. There was no chyle in the lacteals. The gall¬ 
bladder was distended. The contents of the stomach weighed 
two onnees'and half a drachm. 

The stomach of the rabbit which had not been operated on 
was much smaller. The contents of the cardiac portion were in 
a pulpy, semi-fluid stati, and there were a number of round 
balls. No one could have distinguished that what was contained 
in the stomach had once been cabbage, it had lost all the ex¬ 
ternal characters of vegetable substance. The contents of the 
pyloric portion were much drier. The duodenum contained 
. some chyuib. The gall-bladder was full. No chyle could be 
seen in the lacteals. The contents of the stomach weighed one 
ounce and a drachm. 


Eaperiment 6. 

I fed two rabbits, of the same age and size, with equal quan¬ 
tities of parsley, and immediately afterwards divided, in one of 
them, the nerve of the eighth pair on each side of the neck. The 
ra1>bit operated on immediately made a croaking noise in respi¬ 
ration. In about a cpiartcr of an liour after the nerves had been 
divided, I gave each of them a small quantity of parsley. They 
both ate, but the rabbit which had been tlic subject of the 
experiment made frequent iiietfectual eflbrts to vomit. The 
difficulty of breathing became very great immediately after¬ 
wards. Each animal was now kept without food. The rabbit 
survived the division of the nerves eighteen hours. The healthy 
animal was then killed. 

'I1ic stomach of the rabbit, whose nerves had been divided, 
appeared laige. On opening it, the food did not seem to have 
undergone any other change than that u hich would be effected 
by mastieation, by moisture, and by lying in so high a tem- 
peratujr for such a number of hours. Tlie bits of parsley acre 
quite vihibK, jhi ..iie only diifeiencc that I could distinguish 
between what was found in the stomarh and chopped parsley 
was, that the layer of the former, which had been lying next 
the surface of tlie stomach, had lost, in some degree, its green 
colour, having become somewhat brown. The whole of the 
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contents of the stomacli Were covered with a mncdns semi-llaid 
secretion. The oasophagtis idU (bll of Contents of 

the stomach weighed 2 j os. T6 s bronchia were fiflcfS with 
mucus. ' 

The stomadh of the ^thcr rabbit appeared smaller. On 
opening it, the contents of the cardiate portion were pulpy, and 
completely altered fiom the state they were in when taken. 
Thcic was not the least resemblance to parsley remaining to 
the eye, but a faint smelt of parsley was distinguished. The 
contents of the pvloiic portion were nnuh drier and perfectly 
digested. 

Eiptrimutt 7. 

After bomehuuiit’ fast, I fed a rabliit with parsley, and at 
half-past three divided the nerve of the eighth pair on the right 
side of the neck. Very soon afterwaids, the animal ate some 
parsley No attempts, howe\er, to vomit came on till half-past 
five. These clToits to vomit wore immediately followed by 
dyspnoea, which had not before been observed At eight 
o’clock, the vomiting still continued, at intervals, with sonie 
difficulty of breathing. The aniinal, however, passed the night 
very comfortably without vomiting oi dyspnoea. 

At nine o’clock on the following moiiung, after eating some 
parsley, the aiiimid again made efTortb to vomit, and the dif¬ 
ficulty of breathing followed. Each of these symptoms went 
off after the rabbit had remained for a shoit tunc without 
food. 

At twelve o’clock the animal again ate, but did not make 
efforts to vomit, and the respiiation was not disturbed. 

At three o'clock the animal ate a good deal of parsley It 
immediately appeared uncomfortable, and in ten minutes after¬ 
wards made efforts to vomit, and the breathing became dis¬ 
turbed. Throughout the remainder of the day, the labbit would 
not again eat. It appeared uncomfortable, but did not make 
efforts to vomit, neither was there perceptible difficulty of 
breathing. 

Early on the following morning, it still seemed veiy ill, and 
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would not ent. A littlo before twe^v^ o’clojck, it took a bit of 
parsley and died iffunediately afkerwaidt, having survived the 
operation fdrty-fonr hours. The stomach was much larger than 
usual. It contained some flatus. The food in the stomach dtd not 


differ much from the masticated parsley found in the stoipach 

* 

of a rabbit soon after a meal, ez<)ept that the colour was 
browner. In some parts, however, partial digestion had taken 
place. Immediately above the cardia, the (esophagus contained 
some masticated parsley, but there was none higher up. The 
contents of the stomach had quite the smell of parsley. The 
duodenum was tilled with food, which had |>assed from the 
stomach undigested. The contents of the stomach weighed 
four ounces. 


The trachea and bronchia contained mucus, though not 
nearly so much as when both nerves arc divided; and the 
membrane lining these tubes was red. The lungs collapsed 
when the'thorax was opened. There were several dark- 
coloured patches on the lungs. 


Experiment 8. 

I kept a dog without food for forty hours, and then gave 
liim seven ounces of chopped beef. The nerve of the eighth 
pair was then divided on each side of the neck. Food was 
offered liiiii soon after the operation, hut he refused to eat, and 
appealed uneasy, lu twenty minutes he made ineffectual 
efforts to vomit. In half an hour he was very restless, and 
continued so for an hour, when he became quieter, but had a 
slight tremor. In three hours after the operation, the trembling 
was much more severe, and the breathing also became dis¬ 
tressed. At the cud of four hours the animal was killed. 

The stomach was found much distended. I'hc food con* 
tained in it, which resembled boiled meal, weighed nine ounces. 
Some mucus was also found. The duodenum also contained 
some mucus, but no chyme. The gall-bladder was dis¬ 
tended. 

Experiment 9. 

1 dividtid the nerve of the eighth pair in a dog, on each side 
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df tbs'ltedk, ^r a fttt 5f t\veiii^ boorts and immediately 
afterwatdit'^e It fofilr tntfiete of meat cut iMo'^eoee. 

* §000 after e'ating/'^e animal was reaUesB and vomited s and 
the breathing soon became aflected. He was kifled in three 
hours after the operation. 

The stoihach wa^ much distended, and contained a con¬ 
siderable quantity of gjs. The mass of meat was not dis¬ 
solved. The colour of the exterior part was altered; that of the 
interior scarcely at all so. llie contents weighed four ounces 
smd se\pn drachms. There was h quantity of mucus in the 
stomach. The duodenum contained some mucus and some bile, 
but no chyme. There was no chyle in the lacteals. The gall¬ 
bladder was distended. 

From the above experiments it appears; 1. That, during life 
we have symptoms of great disturbance of the functions of thi 
stomach after the division of the eighth pair of nerves in the 
neck; for in the rabbits, frequent incficctuol efforts to vomit 
occurred; and in the dog, (Experiment 9.), part of the contents 
of the stomach was rejected. 2. That examination after death 
shews, that digestion does not go on after the eighth pair of 
nerves have been divided in the neck. For parsley and cabbage 
remained in the stomachs of raltV«its nearly eighteen hours, 
without any other change, than that which had been produced by 
mastication, and that of becoming rather of a browner coloui; 
whereas, in a healthy rabbit, whooe nerves had not been 
divided, the same sub&tauccs, in a bimilar time, were reduced 
to a pulp, and were in a complete state of chemical decom¬ 
position. The stomachs, too, in the animals whose nerves bad 
been divided, were much distended: the eontents weighing 
nearly twice as much as the contents of the healthy stomaehs. 
And in experiment 9, where only one nerve was divided, 
tlic food remained in the stomach, neatly unchanged, for forty- 
four hours. 

In the dogs, whose nerves were divided, the stomachs were 
very much distended, and contained a large portion of gas. 
Moreover, the contents of the strimach, after a fast of four 
hours, weighed more than the food which had been given at 
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ths hit meal: whereas, m experimeats 5 and 6, in four hours 
after a meal, thwaontenti of the stomachs were found to weigh 
little more' than half as much as the food which had been last 
taken. The state of the contents of the stomach was also very 
different. In the healthy stomach the food was chemically 
altered, and had assumed a fluid form; whereas, in expe¬ 
riment 10 and 11, it remained solid. In the healthy stomachs, 
four hours after a meal, the duodenum was full of chyme; the 
lacteals were distended with chyle; and the gall-bladder was 
flaccid; whereas, in the experiments in which the nerves were 
divided, the duodenum contained no chyme; the lactesls were 
empty; and the gall-bladder was distended. 

These facts, which are afforded by the experiments above 
detailed, and supported by previous authority, arc so diame¬ 
trically opposite to the conclusion to which Mr. Broughtou has 
come from a similar set of experiments, that an indifferent 
observer might at first smile at the fruitless endeavours of the 
physiologist to extend the boundaries of his science; and 
might, if such were the instability of the laws of nature, justly 
ridicule all attempts to investigate her wayward operations. 
But nature is ever the same, her laws alter not; although her 
interrogators, by mistaking her replies to their inquiries, often 
give an appearance of inconsistency to them. 

Thus, in tlie case before us, it will, I think, appear, that 
Mr. Broughton has misUiken, and consequently mis-stated, the 
replies to his interrogations. On this subject, however, we 
shall be enabled to judge more correctly when the facts related 
by Mr. Broughton are brought foiward, and compared with 
those of other writers. 

One of the proofs of digestion which, according to Mr. B.’s 
representation, was invariably present in the stomachs of rab¬ 
bits, in a greater or lesser degree, after the division of the 
eightli pair of nerves, was a quantity of chyme, which, in some 
cases, was very abundant towards the cardiac portion of the 
stomach*. This chyme very much resembled mucus, and a 


*t>ee Experiments 1, d, 3,4,6,7,9,10, II, IS, 13, 15. 
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it.oowpd ^ parsloy* nAiob w» of a browqiili 
oblowr. In noit of thoM 6X{Nmn«nU, partianloilj in tbe third. 
Mf dhyvo, was only found about the cardiao pordcn of the 
atomadi, and wan wanting in the pyloric portion; moreover, it 
never Mems fo have been found in the duodenum. In fact, if 
the Klatkm of |jlm experimenti be correct, this chyme was 
almost peculiar to the cardiac portion of the stomach, and, 
acoording to experiment 1, was mucus. Therefore, according 
to these experiments, chyme is like mucus, and is very 
abundant in the cardiac portion of the stomach; although it 
seldontt (appears in the pyloric portion. Wc are, however, 
usually taught, that chyme is the food which has lieen taken 
into the stomach, and altered there by the action of the gastric 
juice; and that it is usually found in the pyloric portion of the 
stomach, ready to pass into the duodenum, where it is se¬ 
parated into chyle, and excrementitious matter. We also Hud 
that this substance, which, by Mr. B., is called chyme, is 
described by Dr. Wilson Philip*, as a semi-fluid, which is 
usually found covering the contents of the stomach, whether 
the nerves have or have not been divided. The reader, tlicie- 
fbre, may judge how far the presence of this matter is any 
proof of the digestion of the food. 

Another proof, adduced by Mr. B. of digestion having gone 
on after the division of the nerves in the neck, is that of 
parsley assuming a brown colour! In seven of the experiments 
on rabbits, the parsley remained m die stomach fiom fifteen 
to twenty hours, and no other alteration was observed in it 
this change of colour!! Now, had a healthy animal been 
similarly fed with one of those operated on, and killed at the 
«aaae time with it, a complete chemical change would have been 
ftwnd to have taken place in the parsley after so long a fast; 
«od the contents of the cardiac portion of the stomach would 
have been in a semi-fluid state. It is to be regretted, that 

* It deserves notice that, Blthoii|;h tl>c cighili pair uf nerves have 
been divided, the fond is found rovered with the same semi-fluid which 
wp find covering the food in a healthy 8tomai,h.”—W ilson PHiup an the 
yUal FuMeiiM, p. 1S4. 
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flfn B. should not 1ia?e hod rsoonne to this modo of making 
the experimedtt as he could <Mt than Uive baaa ao entirely 
deceired by the appearances of tho^^Hursley, whidi certainly 
afford the strongest possible OTidence, that digestion did not 
go on after the division of the nerves. Of this, Mr. B. might 
also have convinced himself by consulting the chapter on the 
process of digestion, in Dr. Wilsok Philip’s Eisay oh the 
Vital FunctioHSt where that author observes, that, *' when 
rabbits have fasted sixteen or eighteen hours, the whole food 
found in the cardiac portion, which is in small quantity coih'* 
pared to what is found in it immediately after a fiill* meal, 
acorns frequently to be all nearly in the same state with that 
next its surface, the gastric juice having pervaded and acted 
upon the whole, and it is consequently apparently fitted to be 
sent to the pyloric end.” p. 162. 

In the five remaining experiments, the rabbits did not survive 
the operation more than from two to nine hours, and in none 
of them citlier, did the food shew any marks of digestion. 
The alteration of colour being alone observed. 

lu the 8th experimeut, which was performed on a puppy dog, 
thouighth pair ofnerves, it is said, weredivided, Tlieanimal lapped 
milk several times aft(‘r the operation, and the stomach regularly 
rejected all that was taken. At length, however, the account 
goes oil to state, that the stomach became quiet, and retained 
some milk. The aiumnl died some hours afterwards. On exa¬ 
mination, the stomach was entirely free from redness, and con¬ 
tained merely a little fluid resembling whey. ** Hence it appears,” 
says the author, that tlic milk taken subsequently to the last 
vomiting had been regularly separated by the digestive process, 
and the curd dissolved and passed away.” Now I am incKned 
to be sceptical with recrard to the last milk having been retained 
on the stomach; for it does not appear that the dog was watched 
through the night, during which period a fit of vomiting, in all 
probability, came on, and the milk was rejected. But, even 
admitting that this was not the case, the author should certainly 
have satisfied himself, after death, that the eighth pair of nerves 
were divided. Tlie sympathetic nerves are near, and have occa- 
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•ionaUy bean difided in miitake; still further, the eighth uSir 
of nerves nay have been divided^ but care nelheing taken to 
present their divided eiida,coining in contact, partial Anion nay 
have taken place, and thus the functions of thestomadi would 
be paitially performed. This once haiqMned in my own eaperi- 
meats* After diii^iding the nerves, I found digestion of the food 
wenton, end 1 was at a loss to account for the circumstance 
until, on fdamining the nerves, the divided ends were found 
naited together. The same thing has been noticed by others. 
Dr. Macdonald, in his Tiesu de (Xiorum Concoctione, observes, 
" Insujpbr in experimento 30"” animal necatum fuit, horis viginti 
quinque et quadr^inta quinque minutia post pastum, ct horis 
viginti quinque septemque minutis post nervos vagos pcrsectos. 
In eo exemplo, nervus, ubi disenssus fuerat, 6brii.li sanguinis 
effuB& quodammodo conglutinatus reperiebatur; nccnon indicia 
qneedam chymi et chyli in duodeno observabantur; ct (qum sane 
res memoria dignissima est) vesicula fellis non turgida ct dis- 
tenta fuit, ut in experimentis 19"* et 20"”, ubi pare vago di- 
viso, conroctio cibi prorsus impeditaet suspensa fuit; sed, c con- 
Irario, hsec vesicula quodammodo flaccida ct vacua erat; non 
aliter ac si cibus, inter coquendum, earn contrahere et humoi em 
snum expellere stimulasset." p. 41. Thus the coiicluhion which 
Mr.B. wishes to draw from the eighth experiment is liy no means 
fine from suspicion of error. 

Neither are the experiments on the three horses at all favour¬ 
able to this gentleman’s views. In the jtli cxpeiinient the horse 
expired too soon to admit of any observation on the contents of 
the stomach. In the 14th, the animal lived fifty hours, and hay 
was found in the stomach in a masticated state; but, as the 
account says, considerably less than fhc horse had eaten. It 
will be Emitted, that this indefinite mode of staring the result of 
•a experiment can never be satisfactory. Wc cannot be ceitain 
d)|tthe quantity of food found in the stomach was less than 
that which was eaten, unless the food and tlie contents of the 
•tomach had each been weighed. 'I he only result, therefore, 
that can now be certainly known is, that there was some masti¬ 
cated hay in the stomach, and that the duodenum was empty; 
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MIh of which circumstances pretty certainty evince that di¬ 
gestion did liolf go on after Ae division of Ae nerves. Let, 
however, Ais point be settled as > it may, the experiment by 
Mr. Field, in which he ascertained, after deaA, Aat the proper 
nerves were divided, innM be regarded as quite Atal to Mr. 
Broughton’s inference. For, in this case, the enimal lived sixty 
hours after Ae division of Ae nerves, and yet not Ae slightest 
degree of digestion took place during Aat time. This ond fact 
carries wi A it a conviction which appears perfectly irresistible; 
for, if the result of this experiment were fairly contradicted, 
there would be an end to the consistency of nature's lol^ And 
yet Mr. B. docs nut express any surprise Aat the experiments 
which he relates should contradict each other; nor does it once 
seem to strike him, that he may have been deceived in his judg^ 
ment of what he conbidirs proofs of digestion after Ae division 
of the nerves. 

The affection of the respiratory organs was, in all my experi¬ 
ments, manifest, from the moment of the di\ision of the nerves, 
although the degree of dyspnoea varied considerably. Where 
the animals were allowed to die I was invariably convinced of Ae 
truth of 1.C Gallois’ position, that Ae immediate cause of deaA, 
from tlic division of the eighth pair of nerves, is referable to 
the disorder of the respiratory functions; and he appears to have 
demonstrated satisfartorily, that Ae circulation ceases, from 
the opening of the glottis being diminished; from Ae lungs 
being congested, and from the bronchia becoming clogged 
by extravasated fluids. 

The remarks with which Mr. B. concludes his paper are in¬ 
tended to explain the byinptoms which follow Ac division of Ae 
eighth pair of nerves. He considei s Aat Mr. Brodie has pul Ais 
in a very clear light, in his Lectures at Ae College of Bargeoas; 
by observing, Aat the longs are endowed wiA sensatiomfaroiigh 
Ae influence of the par vagum ; anA Aat, being deprived of sen¬ 
sation from Ae division of Ae nerves, on Ae sides of the neck, 
they gradually cease to act, and Ae muscles of respiration in 
vain strive to effect Ae proper circulation of air. The conse¬ 
quences must be apparent, the blood is prevented from imbibing 
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the wbntowMne ia flae ac wof tliwatmospha]:«,att4kbecoiiiesd|^» 
discolooredr and nafit for tka secretions ofi thfastomadi, and 
by degrees ceases to circulate altogether, the lunge become 
oollepsed and turgid,,and the heart loaded with coagnlum. 

Xhjis idea that the entire cessation of digestion* consequent 
on the diTision tif the eighth pair of nerves in the neck, arises 
from a primary affection of the lungs is contradicted by many 
facts. The respiration sometimes continues tolerably free for 
some hours after great derangement of the fiincUons of the 
stomach has been shewn by fimquent vomiting. If the animal be 
killed before great difficulty of breathing comes on, as was the 
case in the experiment above related in one of the dogs, die 
same proofe of non-digestion appear as when the lungs are most 
affected previous to death. Besides, the very reverse of the 
position which the above gendemen are anxious to maintain, 
often obtains: the first signs of difficult respiration arc often 
seen to come on after repeated efforts to vomit; from which we 
might as fairly conclude, that the vomiting is die cause of die 
diflSculty of breathing, as Mr. Brodie docs, that the disorder of 
die lungs is the cause of the failure of the functions of the 
Stomach. But in addition to all this eou\ incing c\ idence it is 
well known that the lungs are often most severely iiijuied 
without the functions of the stomach being sensibly impaired. 
Vomiting certunly is not a common symptom in the must sevcie 
asthmatic affections. Neither does die food in such instances 
remain in the stomach perfeeUy undigested. 

On the whole, it may be maintained that no fact in physiology 
is better established than that the division oi the eighth pair of 
nerves in the nei a is followed by a suspension of die functions 
of the stomach. 

It seems quite unnecessary to extend the present communica - 
tkm to the investigation of the evidence which proves that a 
certain power of galvanises will restore die functions of the 
stomach after the division of the eighth pair of nerves. >Ve may, 
however, remark, that the experiments related by Hr. Wilson 
Philip remain uncontradicted. Ths inaccuracies pf that expefi- 
ment which was made at the Royal Society have been admitted 
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bf am of the three conductore of it; end that gendeomn has 
since relatedi ooe store nearly correspondbi^ in its result with 
those of Dr. Wilson Philip, in which a weak power of galvanism 
was employed. In addition to this Dr. Clarke Abel of Brighton 
haa, in his experiments, met with results in all respects similar 
to those detailed by the latter author. 

In alluding to the above report, Mr. Broughton’s candour, I 
have no doubt, would have led him to mention Dr. Wilson 
Philip’s reply to it, which appeared in the following number of 
the same journal, if he had been aware of that reply. 


Art. VIII. Oh Jasper. By Dr. Mac GuUoch. 

[CommduicBtcd fay the Author.] 

Ai.Tiiouon J&sitcr orrursin many difiereiit situations in na- 
tui c, and in almost every part of tlie world, it has scarcely yet ob¬ 
tained a place in a geological arrangement of rocks; its descrip¬ 
tion being chiefly to be found in the works of mineralogical 
writers, by whom it is ranked among the simple minerals. If not 
very abundant any where, compared to the other more common 
looks aith which it is associated, it yet forms a member of the 
series, and cannot be omitted in an arrangement of this nature 
without inconvenience 1 need, therefore, make no apology for 
the following imperfei i icmaiks, which are all I have to offer 
on a substance that has hitherto experienced unmerited neg¬ 
lect ; as it occurs often under very interesting circumstances, in¬ 
dependently of the recommendation contained in its beauty and 
in its utility fur ornamental works in stone. 

Our geological information respecting this rock is, in par¬ 
ticular, incomplete, as it docs not seem to have received much 
attention fiom geologists. Mineralogists have been content to 
consider it abstractedly from its connexions, and there is con¬ 
sequently no want of descriptions of its varieties. 

As yet it does not appear to have been observed occupying 
large spaces, or forming mountain masses. It will probably even 
be found that in many cases where it has been conceived to pos- 


64 




Dr. Mac CuUoch on Jasper. 


w 

wtt t coMidcrabla axisBt, tbe apedmens from which that jHds- 
OMBthctflteaa Hmta u e d , havaheea hieMfy oftatpoeaiicaBl natoie, 
and that the leading nail %eih teen inaM bf'which 

oeitain portions asmme the rJiad l|0i| i <if jasper. 

Jt Is said, indeed, tti knx a rangd'af monntains hr Mberia; 
bat the teitimonj on this head is of inch a nature as not tp dafan 
mnoh credit. It b not difficalt for IhMe who are practically ac¬ 
quainted with geological investigationi, to acconnt for mon of 
this oatuie, as well as for the apparent confidence^with whidi 
such statements ore made, not merely by ordinary travellers, but 
by geMogists indulging in rapid uid superficial views. It \ias, 
however, been asserted on authority that cannot be questioned, 
that it docs actually occur in the country just mentioned, in very 
large masses embedded among the primary strata. It has also 
been observed lying in the same manner in the Apennines; and 
both these observations, as far as concerns the mode of its oc- 
onrrence, are confirmed by similar facts in our own; as, in 
Scotland it is found on the southern skirts of the mountains near 
Fettercaim with similar connexions. 

In France, according to Soulavie, it is found in a position in- 
Isfinediate between granite and basalt; and although no suih 
iastoace has yet occurred in Britain, as far as I aiuawaie, ii is a 
situation extremely consonant to its general habits in many ether 


cases. 

Under these circumstances, and with these doubts about the 
care which has been applied to its examination, it has been found 
impossible to derive from the works of such authors as I have 
examined, any accurate geological information that could be 
relied on. 

It must moreover be remarked that the term jasper has iteelf 
been applied in so vogue a manner as to lead to great confusion. 
Being an ancient term, and having bi u commonly used in a 
commercial rather than in a mineralogical sense, it often is im¬ 
possible at present, without an actual sight of the specimens In 
question, to understand what is intended in descriptions where 
it is named. It would be a suAcient example of thb laxity to 
remark, that even the calcareous stalagmites of Sicily have gone 
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by this name ; but it will opt bfl imiottmotife to poiat out a few 
of tbe wbitMm»» of wbiob the ml aatiire ia ectoidly kaown, 
^bifih bare been indifcriioinatelf YBchided voder due popular 
term. To render aach a citalogiie complete, would reqniM an 
accaaa, not only to the apecimena tfaemaelvea, but toahjltoty of 
thair connexiona, which ia unattainable. 

Siliceoua achiats, whether found among the primary atratn, or 
among the oecondary ahalea in the vicinity of trap, have been 
kaown by the namea of black jaaper and of atriped jaaper, ac¬ 
cording to the peculiarilieb of their colonra. 

The cherts that are coloured by cblwite or by the browdtaydea 
of iron, and which are modificaUona of that chalcedony wUch, 
in the same aitnations, forma heliotrope and brown carnelian, 
have also been enumerated among the jaspera. 

Veinstones, consisting of various fragments entangled in agate, 
have also acquired this name among collectors; and it has 
indeed frequently been applied in a very vague manner to many 
agates where their chalcedonic characters were imperfect; and 
indeed, to any hard and uniform siliceoua rock not included under 
quaitz, and distinguished by brilliancy or intermixture of tints. 

Several of the colouied cherts, often arising from the influence 
of trap upon neighbouring masses of ar^Uaceous, or a^Ilo- 
calcareous strata, have been, like tlie siliceous schist of the same 
oiigin, included undci this head. 

The term has also been indiscrinunately applied to any hard 
substance of uniform texture, of an aspect more or less earthy 
yet indurated, and of an ornamental appearance, whatever may 
have been its origin and connexions, and of however accidental 
a nature. 

Lastly, 1 shall only further enumerate all those silieeo-argiU 
'eceous substances, or highly indurated clays, of an uniform and 
fine texture, which lu *i easily admit of being ranked with the 
clay stones or the clink stones of the over-lying family of rocks, 
though it has occasionally been extended to these. The ap¬ 
plication of the term has been ehiefly made to those varieties 
which possess strong colours, or oi namcntal mixtures of two or 
more of these. 

Vox. XI. 
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It ii to this last daks of varieties that the term ought perhaps 
to be limited; as they cdnnot well be expnsil^d by jsoy other, 
and as all the preceding substances may easily be ranked under 
the several heads to which they stric^ belong. Thus the term 
jasper will become useful in a sdentifle view without any material 
innovation, merely by confining it to one of the best charac> 
termed of the various substances to which it is indiscriminately 
applied. 

If used in tliis sense it will be found that jasper occurs in 
different geological situations, in many of which it is evidently 
a substance changed, like the siliceous schists, from a different 
original condition into its present form, in consequence of the 
influence of trap, perhaps sometimes also, of granite. 

The most obvious case of this nature is where it is found in 
beds, of greater or less extent, lying under masses of trap, or 
else interstratified with it. In these cases its true origin is often 
easily traced, as certain portions of the same beds will often be 
found retaining their natural and original characters, apparently 
from being more remote from the surrounding iufiucuee. llie 
analogy, in this case, between such jaspeis and tliosc artificial 
substances known by the name of porcelain-jasper is very strik¬ 
ing ; and it is scarcely necessary to point out their resemblance 
in every respect to those that occur among volcanic rocks. Thu 
transitions of this variety are gencially into yellow clay, or into 
the red iron clay which accoinponieb the trap rocks; and the 
colours accordingly vary. It is perhaps almost superfluous to 
remark, that the same substances are occasionally found where 
trap veins pass through strata capable of undergoing the same 
change. This variety has occasionally been confounded witli 
pitchstone, as will immediately be explained. 

The transition into clay, here mentioned, points to the caubu 
to which the jasper in this case owes its origin, and forms an in¬ 
teresting fact among many others in the history of the trap 
rocks; confirming the peculiar influence which they exert on all 
those substances in contact with them, which arc susceptible 
of alterations from heat. The unchanged parts of the beds, iu 
these cases, are common ferruginous clay, red, yellow, or green. 
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•r else argillaceous sandstoaes of different colours; nnd it is in¬ 
teresting to remark that, both the colours and the texture of 
the resulting jaspers, vary precisely as might be expected &oni 
the nature of these various sulntanccs. 

The varieties, accordingly, which originate in fine clay, are 
generally characterized by a high degree of resinous lustre, and 
a conchoidal fracture, with a smooth surface. It is particularly 
important to be able to recognise and distinguish these rocks, 
as they have often bceu mistaken for pitchstonc, and have given 
rise to the belief that this substance is occasionally stratified; that 
it is, in fact, a regularly stratified rock. But the two are essen¬ 
tially different, both in their mincralogical characters and their 
geological relations; nor, as I shall shew in a succeeding paper, 
is pitchstonc a stratified substance. Tlic prevalence of this im¬ 
portant crior, and the improper conclusions regarding pitchstonc 
that have been drawn fiom it, will be very apparent in examin¬ 
ing tlie usual collections of Hungarian or other foreign pitch- 
stones, in which it will be seen that the greater number of speci¬ 
mens consist of this paiticular variety of jasper. 

In the rocks of the overlying character which appertain to the 
division of claysloiie, the progress of induration generally causes 
them to pahS into compact feldspar, as it is (perhaps with no great 
propi loty) called. But, in cci tain situations, the same claystonea 
are found pa^^.ing in o j.ispcr ; being highly indurated, without 
acquiring that pcctili n character by which in their ordinary 
slates of change, they are ciiaractcrized. This change seems to 
occur chiefly among the more ancient rocks of this character, 
namely, tlic claystoncb and porphyries that accompany granite 
nnd the older rocks; and there is no difficulty in tracing its 
]jiogress, even into the porpliyiies that so often predogiinate 
among this div>«.ion of the overlying family. Thus there are 
found porjihyiii s witli abase of jasper. It must, however, be 
apparent, that whenever such transitions exist in the case of any 
rock, exact distinctions are unattainable ; and many specimens 
of doubtful character are, therefore, the inevitable consequence. 
Such jasiKjr is not, however, limited to the overlying rocks 
when in these situations only; as it also occurs, in certain cases, 

F 2 



68 


0 

Dr. Mac Culloch on Jasper^ 

among the secondary daystones irfiete these an in contact with 
masses or veins of trap. The eases are heid'iiiMidgba# to those 
first mentioned; but such local jaspers are often fonnd to possess 
a peculiar concretionary structure; hdng either laminar, or 
fbnsed of spheroidal or other analogue concretions. These 
an toe substances ftequently found forming the spotted and 
striped jaqters of collectors. 

Ludy, jasper occurs in irregular masses among the primary 
rocks, occupying situations analogous to porphyry, daystone, 
or trap^^ but presenting no transitions into these by whidi to 
indicate a similarity of origin. That origin appears neverthe¬ 
less to be, in some cases, the same: but, on this part of the 
suldect, we are yet in want of much information. 

From the preceding statement, it is apparent that jasper must 
bdong indifierently both to the primary and to the secondary 
dmaion; and it would be an unnecessary sacrifice to an imperfect 
arrangement, in this as in many other cases, to form two divi¬ 
sions of this rock, or to separate it into primary and secondary 
from any considerations of this nature. 

The forms of jasper vary according to these several circnin- 
itances of position. Like limestone or serpentine, it is some¬ 
times found in irregular masses, obscurely, or not at all stratified. 
In other cases, in toe primary rocks, it appears to form true 
strata; a circumstance to be expected. Among the secondary 
rocks, it is massive and shapeless where it passes into daystone, 
and is stratified where it forms a portion of the series of strata 
conneeted with trap. 

As it is also found in a state of transition into the ordinary 
stratified rocks, in both classes, it is easy to conceive how it 
may occur in small portions, of no determinate form or character, 
in those parts only of the beds where the granite or trap, to which 
its origin is referred, are immediately present. 

Lastly, it exists in the form of veins, often very minute; and, 
in these cases, it is probab'y a mere modification of some venous 
rock of toe trap family, analogous to that case where basalt be¬ 
comes, in toe progress of ramification, converted into pitchstone. 

Jasper presents a few modifications of internal structure which 
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require notice. It aometimei gives indications of a spheroidal 
concretionm^ disposition, more or less perfect, and resembling 
that which, under circumstances of a similar nature, occurs in 

chert and in siliceous schist 

* 

In the same way, it sometimes possesses a laminar structure 
and thus also it approximates to the siliceous schists. It is easy 
to see how, from similarity of origin, connexions, and compo¬ 
sition, it may be tiius a matter of doubt to which of those two 
rocks any given specimen or bud should be referred. The well 
known striped and spotted jaspers already noticed, owe their 
appearance to the two structures above-mentioned; and, occa¬ 
sionally, the two are combined in the same specimen. 

It is much more rare to find jasper possessing a minute 
columnar structure resembling that of the madreporite lime-' 
stone, or of ironstone. But this, when it occurs, is easily ex¬ 
plained, when it is recollected that it often differs from this 
latter substance, only in the degree of hardness. The transition 
into ironstone is similar to that into the ferruginous clay of the 
strata which lie under trap. 

The large columnar atructure is still more rare, but one re¬ 
markable instance occurs at Dunbar, in Scotland; the columns 


bemg of considerable dimensions and resembling, in their general 
forms and disposition, those so common in the members of the 
trap family. In this case, the jasper passes into the sandstone 
and ferriferous shake, or argillaceous ironstone, from which it 
appears to have been derived; but as the whole of the circum¬ 
stances attending this case are of great importance, I shall 
communicate a fuller account of them at .ome future oppor¬ 
tunity. 

I know not that it is possible to frame any general description 
or definition of the characters of jasper by which it could be 
recognised; at least by beginners in this science. It is super¬ 
fluous to accumulate characters if they do not conduce to this 
end, and I shall not therefore attempt it. In a general sense, 
it may be conceived to be an extremely indurated clay, of which 
certain varieties approximate in their characters to hard pottery 
and others to porcelmn. It has no predominant texture, and is 
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equally frangible in every direction, unleia when it possesses 
some peculiar internal structure. Although ’Ihe ‘fracture is 
generally minutely granular, and the surface arid, it is occa¬ 
sionally also more or less splintery, or even c6nchoidal; 
While the minuter fragments may also be sometimes translucent. 
It is not easily confounded with any rocks except the indurated 
claystones and the pitchstones. From the intimate nature of 
their connemons it is obvious that it cannot always be dis¬ 
tinguished from the former. From the latter it is more easily 
discriminated, by the more frequent absence of the resinous 
lustre and of the peculiar transparency of the fragments; although 
even pitchstone sometimes puts on characters by which it oc¬ 
casionally approximates to jasper. If nature has not always 
created definite boundaries, it is in vain for mineralogists to at¬ 
tempt it 

The colours of jasper are infinitely various, and are the prin¬ 
cipal cause of its estimation among mineralogists and lapidaiics. 
They are also, in general, much more brilliant and decided 
than those of any other rock except limestone; yet the student 
will, from the preceding description, beware of using them as an 
empirical character to the neglect of others. Red of various 
hues, ochre yellow, greens, browns, greys of all tones, and 
black, are the prevailing tints; and they occur in every mode 
of intermixture, so as to present almost infinite varieties. From 
a wish to conform to the popular practice: respecting this rock, 
of which the mere mineral rliaracters are not much \aried, these 
distinctions have, therefore, been introduced into the synopsis 
in a more conspicuous manner than has been adopted with regard 
to any other of the substances which I have attempted to render 
intelligible to beginners by a synoptical detail of varieties. 

Synopsis of Jasper. 

A. With a dull earthy fracture, and passing into claystone, of 

which it appears to be a modification. 

This varies much in colour, but the term is generally limited 
to those varieties which possess decided or brilliant hues. Reds 
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and yellows are the most remarkable; but it also occura of 
grey, brown, puipliih, and greenish tints. 

m 

B. More indurated, and reiembUt^ tie Base of certain por- 

phyriet, 

a. Simple, and of one colour, green, red, brown, yelbw, 

or even black. 

As this substEuice is generally collected for the sake of its 
colour, the more decided tints only are commonly found in 
cabinets, but it occurs of Tarious hues.' 

b. Striped with different colours, in consequence of a laminar 

structure. 

Tlie Siberian green and red variety belongs to this; it also 
occurs of different tints of red alternating, or of greys, or of 
other colours. The latter are also’ enumerated among the 
siliceous schists. 

f 

c. Spotted or variously mottled, in consequence of a con¬ 

cretionary spheroidal structure. 

The Siberian spotted jasper ranks under this variety. The 
most common colours are, reddish and pale ochre, obscure red 
and white, and bronn and ochre. 

C. H'ujhljf indurated, with im aspect approaching to that of 

chert, nr < eei. to agate ; uito which it passes, as it does into 
chert and quartz. 

a. Witli a somewhat granular fracture. 

b. V\ ith a granular splintery fracture. 

c. With a splintery fracture passing to the conchoidal. 

d. With a flat fracture passing to the larger conchoidal. 

The two latter varieties are among the most esteemed, as as¬ 
suming the best polish. Tlic colours most prevalent are reds 
and yellows, simjile or intermixed in various ways. Tlic varieties 
of C occur chiefly among the primary rocks. 

D. Intermived in nirious wags with chuiecdong either white or 

coloured, and apparently at limes passing info that stib- 
'IfiNct: Jasper-agate of lapidaries. 
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The oraameatal appearanoe if olkea prodncad bj tbe tcmi; 
and, as tbeia become nnmerou in proportibn to Ae baie, it 
Ibme brecciated jaipera. The colouri are much varied, but red 
and yeUow, with white or coloarleM veiiu, are the moit common. 
SieUy appears to atoond m themost beautiful specimens of this 
variety. 

E. dfnmteiy cohmiiar, and raewiblu^, except in kardme, the 

eohmnar iromtones. Found m tie Itk Man. 

F. With a ounehmdal fraetuse and rennatu butre: pteudo- 

pUdbtones. 

These have been generally enumerated among the pitchstones, 
as already remarked, and as the colours have been considered 
important, they are here made a ground for distinguishing the 
subvarieties. 

a. Pale yellow. 

b. Ochre yellow. 

c. Brick ted. 

d. Brown and purple brown. 

e. Green. 

J1 Mottled with different colours. 

The green variety is coloured by rhlonte, aud occurs in 
Iceland. They all pass into clay, and the transition is often found 
even in hard specimens. They opprai to occur in vulcanic, as 
well as in trap, countries. St. Helena and Si. Vincent produce 
examples of this nature. 

Some of the jaspers appear to pass into common opal, as 
they do into agate. 


Aft. IX. A Transkdion Rev’s Essaps on the Calcination 

of Metabf ifc. 

^Communicated by John GsoBda Childebn, E«i., F.II.S., d-c.] 

Tub ori^Bsl edition of Key’s Anqu, of which there is a copy in the 
libniy «r the British Mnseum, was published at Baias, a town about 
tbir^ miles S.E. of Bourdeaua, in the year 16S0. In 1777, it was re> 
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printed with aotes, ly M.Gobet» rtPwii» apA pnliUihed by Rwettlt^ Koe- 
dr-la-Harpe. The eopiep of thie nprtnt dimppeBred bi a vcijr endden and 
lemarkable inanaerp aod the work wai io litUe known in thii coimtiyi 
that Doctor Jame« Cony, at the nd6 o-^ whoee V'hraijrp in iSSOp t pur- 
cbaaed a copy of It, ita'es 'a a note atthekegfiinti^of tbewoft, 

TtaOy in hlaovii hand<*writinf, that be haB eoufht M,* io Teln, fliPindfe 
than ten yean, in eveiy bookseller’a catalogue in London, till, at laat, tbc 
present copy rewarded his trouble, and he adds, that he had seen but one 
other copy since. The suppressioD of this editioD, alnieit Inaadiately 
after its publication, which took place in about thrae yeais^haei the pro¬ 
mulgation of Lavoisier’s first experiments * would naturally lead to the 
suspicion, that it was effected by that cdebrated pbilosoplier oi his friends, 
to avoid the imputation of plagiarism, which might sully the brilliancy of 
his recent ifiscoveries, and this imputation is, in the opinion of many, but 
‘too probable. Mr. Brande, however, has given an interesting note in his 
Dissertation on the Progress of Chemical Philosophy, prefixed to the third 
volume of llie Supjdement to the 4th and fitb^editiolis of the Snqfckfmim 
JBiifanntrat containing a quotation ftom two scarce volumes of the 
posthumous works of Lavoisier, in Mr. Hatchett’s library, in which Im- 
voisier expressly states, that he knew nothing of R^s JSksgyt, when, in 
177S, he undertook a series of experiments on die fifibfibt kinds of air 
or gas, disengaged during effervescence, and in many dhemiGal opem- 
tious; whence he leaint the true cause of die increaso of wei^i^ whidi 
metals acquire the action of fire t* At the end of that note, he further 
states a precaution he had taken in November, 177S, to secure to himself 
the sole merit of the new Freuch theory, claiming it exclusively lor hlS 
own. It would be uucourteous, were that celebrated philosopher still 
living, and ungenerous now he is dead,* to guesLion the truth of his 
assertion ; nor do I concr.ve 1 have any more right than I have iuclination, 
to do so. Hib ignorance of Roy’s work is, perhaps, not very extraor¬ 
dinary, since, as will appear by M. Bayeu’a letter, at tbe end of the 
jlv€riU$emeiU, that the book was extremely rare, and probably known to 
very few. After the publication of that letter, however, in 1775, Lavoi¬ 
sier mubt have known, and have read Ri. 's fjirqyr, as, indeed, appears 
from bis own words m the note already quoted; and, it is matter of 


* Read at the Academy ot Sciences at Paris, November 12th, 1774, 
and pnbUslicd in tbe JounuU dt PAprigae, VoL IV. p. 448. 

f << J'ignorois alors ce qoe Jean R^, avoit dcrit k ce sujet in 1630, et 
quand je Taurois connu, je n’aurois pu regarder son opinion i cet 4gaid, 
que comme une assertion vague, propre k fltire huneor au fdnie de 
I'auteur, mais qui ue dupensait pas lea cbinnstoa de oonstaler la vdritf de 
sen opnion par des exptrienccs.” 
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ragfet^ that he nerer did that estnepdinaiy man the Jiutice of mcatiuo- 
iaghia name, either in hia papera mad hebie the Academy of Sciencea, 
or in hia Elememu tf Chaeiufry, piddUhed in 1789. Ihia, probably, pro¬ 
ceeded fimn hia conaidering Ray'a o^nioBB aa mem apeculationa (aee the 
preceding note) ; the readm will Judge, whether they deaenred no hi^er 
piBke. Hew ready Lavoiaier waa to do Juatice to hia cotemporariea, may 
be gathered fifom hia oooduct towarda Doctor Priestley, respectuig the dis- 
oovnry of oxygen gaa; and it wdl hardly be couaidered an uncharitable 
Infemnoe, if we auapect aomething of the aame spirit to have influenced 
him widi regard to Jean Rqr. 

The following translation it from toe copy of 1630. I hare endeavoured 
to keep as ch»a to the alyioof the original as 1 could, and perhaps the 
reader may sometimes think I hod better have been less cunoua in my 
attempts to imitate its quaintnesa. He will too, occasionally, find the 
matter mdundant, and the argument tedious. I once proposed to abndge 
it, but better judgments preferred giving it in its entim form, os a work, 
when diverted of the rode philosophy of the day, of unqucrtionable genius 
and singular penetration, and one which, if not itself the real basis of 
modem chermatry, containa at least, such iirluciplcs, that, had tiu-y 
been duly appredated and followad up from the instant of their itnniiul- 
gatioD, could hardly have fulad, long since, to base raised thescicucc 
to an equal, or, perhaps, even a greater, height than that which it at pre¬ 
sent holds. 

The re>pimt contains an Afnrtmtmaii^ parts ul which 1 have thought 
worth inserting, as sreli as a letter of M. Ua>en to the Abbd Rosier.— 
The first gives a short account of Rey, and mentions some facts which 
shew his work to have been sreli knosm and highly esteemed by Professor 
Spidman of Stresbouig, as late as the year 1766, aud to have been ho¬ 
nourably spoken of Iqr M. dc Bordeu, (ircumstanm whirb make Laioi 
sieris Ignorance of its existence atiU more extraitrdmory. 

J.G. Children. 


ADVLKTISLMLNT. 

** John Rey, M.D., wat> a native of Buguc, on the Doidogno, 
in the dependencies of tlie Barony of Lymeil, a city of tin. 
province of Perigord, situated above the confluence of tlie 
Dordogne with the Viz^re, and belonging to the Duke dc 
Bouillon, to whom his Essays are dedicated. It is not 
known in what university Joan Rrv took his Doctor’s degree, 
but he tells us he had a brother of the same name, the propiic- 
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tor of an iron foundry, with whom he lived, and where he studied 
Chemistry and Natural Philosophy.** 

. “ Reputation is a strange thing! JohitRet, 

who preceded the immortal Pascal, the celebrated Descartes, 
and the great Newton, is almost unknown in the republic of 
letters. His style resembles that of Michel de Montaigne,—he 
has the same energy, and less diffusiveness,—it is surprising 
that so powerful a writer should have been absolutely forgotten, 
llis book, which treats of one smgle Experiment, was not cal¬ 
culated for his time,—it belonged wholly to our own;—sprinted 
ill n small provincial town, for the use of some friends, it had 
none of those celebrated pufferSf (proneurs,) who assign the 
various ranks in science; for they who would receive the wreath 
of immortal fame must address their adoration to those great 
cabals, which have established their thrones in the scientific 
world,—^Imt the glories that surround the heads of the spirits, 
so culiI up in these circles, |yadually fade away.' Literary 
USUI palions are, in time, discovered, and some celebrated ge¬ 
niuses, who weie the wonder of their ag^, have ended like Ron- 
sard, who was no more thought of when Malherbe appeared. 
In short, the academy of sciences was not yet in existence, and 
the spirit of sect prevaiU d in all the little committees of science 
(bureaux) that were then held at a few private houses.” 

The author of the ivertissement next mentions several of 
Roy’s correspondents, and especially, Marin Mersene. lie 
tlien states, that the Essays ” arc very scarce, that when 
they appeared Mersene had doubts on the subject, which 
Roy answered m a masterly manner. Raphael Trichet copied 
these letters, and in the catalogue of his library, Roy’s Essays 
are inserted in the class of Philosophy, Natural History, jrc. 

The volume passed from Uience into the king’s library, and 
was mentioned to the editor, (M. Gobet,) by M. L’Abb^' Desau- 
nays. The reprint was from a copy funished by M. dc Villiers, 
from his own library, who had the liberality to sacrifice it for 
the public good*. I translate the following, verbaEm. 

9 ■ .1 I —■■■ I ■ ■*■ ■ ■. I ■ I ■ I . . — 

* M. clc Villier’b, taerffierm exempiaireen/tBivcHrduhien 
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** BfvKpelman» proliesaor at chemistiy, at Strasbourg) recom- 
meads the Essays of John Key, to studentS) in the edition of his 

*' ItoHiiUions de Chmie ” at 1766. also translated into French. 

*» ^ 

M. de BordeU) in his “ RetAerchu mar les Maladies CAram^pus," 
No. 63, octavo, one volume, makes so honourable mention of 
J(dm Key, that we invite the curious to have recourse to 
M. Jean Frederick Corvia sustained a thesis, entitled Hutoria 
aim fuHtu, under the presidency of M. Sjuehnan, at Stras¬ 
bourg, on the 4th of Decamber, 1776, a pamphlet at sixty pages 
in 4to., wiih 6gutea, in which John Key is named as the 6rst 
author, who has written on this important subject The ele¬ 
ments of chemistry for the public course of the academy of 
D^on, of this year, may also be consulted. M. Sage praises it 
in his Minendogie Dodnuctiquet lately reprinted. Finally. M. 
Bayen, a celdirated chemist, was the 6rst to do justice to John 
Key, and he has permitted his Letter to M. L'Abbc Rosier to be 
printed at the beginning of this tdition.” 

ALetUrJromlA. Baysx*, chief Apothecary qf the Army, 4c., 
to M. L’Abbb' Robieb, Dignitary of the Church of Lyons, dec. 

Monsieur, 

The cause of the increased weight that certain metals expe¬ 
rience by calcination, has, at all times, been a subject of specu¬ 
lation and research with chomi'<ts and natural philosophers. 
Cardan, Cmsalpin, Libavius, and many otliers, formerly endea¬ 
voured to explain this phaeuomenon; but amongst them all, we 
must, injustice, distinguish John Rey, a physician of Perigord, 
who lived at the beginning of the last century. Ilis work, per¬ 
haps unknown to all the chemists and naturalists of the present 
day, appears the more deserving to be rescued from oblivion, 

jmWe. ** Wby sacrifice it ? Could it not have been copied without in¬ 
juring the oripual ? Or, was it in 1777, as more recently, found easiest to 
frmt at snee ttma the lacerated pages ofthe unfortunate original ? Your 
own, or whose else, no matter I 

• PubUriied in the 5th volume of the JmenuA de Phynyue, parti. 177.S. 
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because the reason which he aesifta fiw the increased weight of 
the calces of lead and tin, hu an inunediate relation with that, 
whidi is on the point of being acknowledged by all diemists. 

It was not, Monsieur, tiU after 1 had published in yonr Jour* 
nal, the seccmd part of my experiments on the cakes 'Of mercury, 
that I became acquainted with Rey*s book. 1 could net men- 
don itinthb very short enumeration I then gave of the different 
opinions on the cause of the increaaed weight of metallie calces; 
my foult, involuntary as it was, must be repaired, and to this 
end, I hasten to do justice to an author, who, by the profound¬ 
ness of his speculations, has succeeded in assigning the true 
cause of that increase: 

1 hope, Monsieur, that you will concur with me, in making 
known Key’s excellent work. Your journal is read throughout 
France, it is spread over foreign countries; if you would insert 
this notice in it, the chemists of all countries would soon know, 
that it was a Ficnchman, who by the power of bis genius and 
reflections, first guessed the cause of the increased weight that 
ceitain metals expciicnce when converted into calces, by ex¬ 
posure to the action of fire, and that it is precisely the same as 
that, whose truth has just been proved by the experiments which 
M. Lavoisier read at the last public sitting of the academy of 
sciences. 

F. S. Wc may presume, that copies of Key's work are rare. 
That which I have before me belongs to M. de Villiers, physi¬ 
cian of the faculty of Paiis, who has the best chemical library 
in France, and which he has sincere pleasure in laying open to 
the cultivators of the science. M. de Villiers's copy came from 
the library of the late M. Villars, physician at Rochelle, which 
was sold by his heirs in the course of last year. This copy was 
defective, it ended at p. 142, containing only the beginning of 
the 28th Essay. I requested M. Capperonier to allow me to 
transcribe, from the copy in the king's library, the two pages 
that are wanting in M. de Villiers's,—which he had the goodness 
to accede to. Thus, they who may wish to read John Key's work, 
are informed, that there is a copy of it in the king’s library, at 
the end of which they will find two manuscript letters; the first 
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Irom Father Ifenene to thojplifeiciaa, John Rey, in which he 
attacks the natoral plulosophj f( that'anthw,—the second, 
Bey’s answer to Merscne, k^hich he defends himself with all 
his m^t • ^ 

flTLE. 

i 

£$S9^ bjf John Ret, Doctor of Physic, on an Jnqmry into the 

Cowe why Tin and Lead Inetfote in Weight by Cakinahou. 

A Bazas. 

Pai GuiUaume Melanges, Imprimeur ordinaire du Ray, 
1630. The Essays are dedicated to Monseigneur the Piiiicp of 
Sedan, and the dedication itself is curious and diverting, l>ut 
too long to be inserted, 

M. Bbun's Letterf which gave rise to the present Essays. 

To AC. Ret, . 

Sir,—Wiabing a few days since, to calcine some tin, I 
weighed osd tito pounds six ounces of the finest soil, fioni 
England, put it into an iron vessel fitted to an open furnace, 
and keeping it oontinaaUy stirred over a strong fire, without 
adding any thing, I aonvertad it in six hours, into a very white 
calx. J weighed it to ascertun the loss, and found there weie 
two pounds thirteen ounces of it Tliis occasioned me inei e~ 
dible astonishment, not being able to imagine, from whence the 
seven ounces of increase could be derived. I made the 
same trial with lead, of which I calcined six pounds, but 
in this I found a loss of six ounces. I have inquired the cause 
of many learned men, particularly of Dr. N. * but no one has 
been able to declare it. Your ingenuity which, when it pleases, 
soars beyond the common flight, will here find matter of 
occupation, and I beseech you most earnestly to inquiio into 
the cause of so rare an cflect, and so far to oblige me that, by 
your means, I may be enlightened in legard to this miracle. 

* Daduanps. All the notes with a unmersl lefcrence, aie fioni the 
teprintby Gubet. 
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^ * " • - 
Eesaj/t hy Joxm Ret, Doctor of Phyiic, on on Inquiry into the 

Cause why Tin and Lead inatase in Weight by CedematioH*. 

PuiACEi 

Some illnatrious personi, hasniig remaihcd with admiratioa, 
that tin and lead increase in weight, when we calcine them, 
conceived a laudable desire to ascertain the cause. Tleo sub¬ 
ject was fine, the inquiry painful, the fruit small; for, having 
turned their thoughts on all sides, they adduced such weak 
reasons for it, that no man of good judgment could venture to 
rely on them, nor feel his mind thereby reheved of its doubt. 

M. Brun, an apothecary at Bergerac, having lately observed 
this increase, and thinking, as I believe, that no one had 
noticed it before him, requested me, by letter, to turn the 
subject in my mind, and furnish him wi^ the cause of it. 
Now, because he is a person whom the integrity of his life, his 
larc experience in his art, and other virtues, compel all worthy 
men to wish well to, I avow, they have had mA power over 
my affections, that 1 could not deny hia request At his 
prayers and amuible soUcUatim\f therefitte, I have devoted 
some hours to the subject, and thinking that 1 have hit the 
mark, I publish these, my Essays, respecting it. Not, however, 
without very well foreseeing that I shall incur the imputation 
of lashncss, since I hereby encounter opinions, for ages ap¬ 
proved of by most philosophers. But what rashness can there 
be, in bringing truth, when known, to light? Blight I not 
more justly be deemed puerilely timid, if I dared not divulge 
it, or sordidly envious, if I kept it concealed ? I protest against 
these two last censures, hoping also to be acquitted of the first, 
by all liberal minds, who, having tasted my reasons, if they 
find them palatable, will thank me for having brou^t them 

* Ihe incrcawd weii;tit of these metals by calcination has been ob¬ 
served from the beginning of rhemUtry. Geber, de Saiuno, says of lead, 
*' non eoiuenat pnpnion pendut m traiimutaHonef aed w noriMi ftmdus 
iMufafiw, et hoc Mwit nu^u/ono aegudrU." Hk same author says also, of 
tin, “ ot pombu aegnirU in maguteru ku/tu artu" 

t Literal. 
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fitniardi but, if,iOlb«nnsa« i|^ mill foil to i^ppvoTe mj leaarii 

troth, in lo difficuU 90 viteirtio&, |pi^%Ul be itimulsted 
byf mj e^mple, to bnat t||i uniter noro ikiUblly, which 
I ioYi^ theiato dq; wt ell ernrtit 1 ehaU have ihewp wj desire 
to b^dt the pnblie, by this manascri|(t to 

itf tbongh it stvap an injurious stigma on my own 
xeputetien. 

Essay 1. 

.1^ Moffor under the eonqHUB qf the Heavens, hets we^hi. 

< (.>uQg the nnirerse, neither made it perfectly like 
Himself, nor peifectly unlike, for He, being One, has made the 
wmrld as not one, from the diverse multtplicity of its innumei able 
parts, oidaining, nevertheless, that they should collect into a 
certam unity by their exact contiguity. The upper world has 
no connexion with this subject; the lower, and elementary 
world, owes this contiguity to the weight divinely impressed 
on its parti, aided by the subtle fluidity of some of its simple 
bodies. It is by this quali^, with which the matter of the four 
alementa is more or less invested, that they are separated 
ftom one another, and each transported to its proper place, 
an the generation of compounds*, and the beauty of the 
umvoiqe requires. For this matter, every where filling 
the space closed in by the curvature of heaven, is con¬ 
tinually pushed, by its own weight, towards the centre of the 
world. Earth, it is ti ue, as the heaviest, readily occupies this 
sitnation,' and forcing its fellow-elements to retire, causes 
water, the second in weight, to be also second in place; so 
that the an, driven iiom the lowest, as well as the second 
station, holds the third place, leaving the highest region to be 
occupied by fire, the lightest of all. 

, The chemists furnish us with a pretty representation of this, 
by taking pulverized black enamel, liquor of tartar, brandy 
tmgBd blue with litmus, and spirit of turpentine reddened by 
alkanet, and shaking the whole together in a phial, till it 


* *' Du mtxiet" 
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fortni one ronfiMed ^[hs vesiel being then loft at 

rest, it is pleasant to see th^4learing off of the confusion* 
The enamel gains the lowest station, representing -•earth; the 
liquor of tutar settles close by it, r^resenting water; the 
brandy, like the air, occupies the third place; and spiiitjof 
torpedtine, to shew the nature of fire, arianges itself above 
them all. All Ithis is effected by the influence of weight, 
according as it is laigely or spoiingly distributed amongst 
these bodies. In the same manner the eiemeuts acknowledge 
no other cause that arranges and disposes each in it^ j>i*<pci 
place, it being needless to introduce levity, wlueli ou. de- 
ressors vainly devised foi that purpose. 

£s8a\ II. 

Tlun u nothing abiolutelii light in Nature. 

Almost all philosophers, ancient and modem, fearing an 
eternal confusion of the elements, were they all endowed with 
weight, eonceived tlic two uppermost to be furnished with a 
certain levity, by means of which they bounded op on high, each 
to occupy its peculiar place, like as the two lower ones are 
pubhcfl downwards by theii own weight. But having clearly 
shewn in the last Essay, that levity is not necessary for that 
cfll-ct, weight alone being suflicient, I embrace the maxim, 
which they thomselvcb iiave prudvutly laid down, that we should 
never multiply eiisteiicesf unnecessarily; assuming that God and » 
Nature do nothing in vain, (which they sdso teach.) I think it 
would be otherwise were we to admit tevitg, since it is of no 
use. I say much more; that fire, being of so subtile a natii.e, 
that it can hardly be called a body, is consequently almost 
stripped of all resistance; whence it follows, that the air, mount* 
ing up without impediment, would reach the skies, driving fim 
from its place, and comjiclling it to seek a lower station, to the 
injury of their own doctiinc. To tins I will add another inoon- 
venience, namely, the perpetual and unprofitable strife, which 
would ensue between the heavy and the light elements, the latter 


* Lt de^rovtllemrni aejmrt,” 

Voi„ XI. G 


t VeiiadeM chvhe^,** 
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pulling^ upwards, and the fwmcr downwards, with all their 
mig^t; whence would arise, at the place of their contiguity, 
incomparably greater thtireu * than the padUhrcad^ experiences 
which is pulled in opposite dlrcctiohs by two strong hands, till 
d'last it is broken by their eferts: far different from that knot 
of friendship, in which nature has been pleased to unite the 
neighbouring elements, planting in their bosdms similar quali¬ 
ties, whence they communicate and amicably sympathize with 
each other t. It follows from all this, that levity is a term that 
signifies nothing absolute in nature, and must lie rejected; or, 
if we retain it, it must only be to denote the relation of one sub¬ 
stance, having less weight, to another which has more. 

Cssir III. 

TIterc is no natural Motion in tin, upper Ri-gwns. 

What shadows would be if there were no bodies, such natiiml 
motion in the upper regions will become, without levity. I'nr, 
of a truth, it would be monstrous, to sec natural effects wilhoui 
a natural cause. That is suid to move naturally, whose c'lusi 
of motion is in itself. Now, casting a look on all tliat moves, 
I see nothing that ascends by its own proper motion. Wati i. 
indeed, rises in a glass, if we throw earth into it; hut all will 
allow, that it is not from any levity that is in the water, hut 
rather, that the earth, by falling to the bottom, makes the water 
ascendt Now, if water does not acknowledge levity os the eausii 
of this motion upwards, why should air confess it, which ascends 
in like manner when pressed on by water ? Why fire, which 
docs the same ? It will be said, I doubt nut, that if the upward 
motion of the elements be not natural to Uiem, it nrust be violent; 
whence this absurdity follows, that eai*h obtains its place in tire 
universe by force. To tlris 1 answer, that the elements not 


■S Su^tmee. 
t FitetUf. 

t This is a good specimen of tht style of philosophising, in our author's 
day; and we wonder less at the visioniof alcliy mists and transmuter*!, wheu 
we find such stuff proceed Irom such a man as Jean Rey. 
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having the cause of these motions in themselves, they may, so 
far, be called violent: but Uiat this violence is gentle, and nomse 
ruinous. Thus, the motion of the orbits of the planets* from 
east to west, having its cause in a higher heaven, is called by 
all violent, without,^ however, its doing them any mjury* More¬ 
over, they who argue thus condenm themselves, since they ^e 
compelled to admit, Uiat not only the motion of water and air, 
but their very abiding places, arc held by violence:—^that of the 
latter, under fire, and that of the former, above earth. 

Having thus vanished levity, and its upward motion, from all 
the boundaries of nature, we aver anew, that the elements of air 
and fire, which alone come into the dispute, are endowed with 
gravity. 

\To be conttaued.] 


Art. X. Remarks on the Dept evion of Mercury in Glass 

Tubes. In a Letter to the Editor. 

>Sia, 

Entertaining, as I unfuignedly do, the profoundest respect 
for the analytical talents of Mr. Ivory, and admitting most 
readily, that he has contributed, more than any person now 
living, to advance the. reputation of this country, among our 
cotemporaries abroad, with regard to abstract mathematics, 
I am almost surprised at my own temerity in taking op, as 
one of the fraternity of anonymous writers, the gauntlet, which 
he has thrown down, in silent contempt, at the feet of one of 
my bretliren, who is also a fellow-labourer of his own, in the 
Supplement of the Enci/clopeBdia Britanniea. 

The elaborate spcculatiors of his unfortunate co-operator, 
the author of the article on Conrsioir, who had flattered him¬ 
self, in a sort of fool’s parar^'^c, that he had obtained a glance, 
“ like a flash of liehtnin<t,’' into the intimate constitution of 
matter, so as even to form a rough estimate of the magnitude 

* '* Lettteux det Plaiutt\." So Milton, 

“ Moon, that now mcct'ht the orient sun, now 
With the fixed vtars, tixrd in thru that fly;” 
and the gnicrality of the philoioplicrs of that day.- ■■ ■ - 

02 


Remarks on the Depression of 

of iti elementaiy particles: these c[ay*dlrcaxn8, as they appear 
to |lr. leory, are despatched in so summary a way, that no 
room is left for dispute respecting them, under the sweeping 
operation of the general remark, that, “ if the truth is to he 
teiUf it may be affirmed, that reckoning back from the present 
time to the speculations of the Florentine academicians, the 
formula of Li^lace, and the remark of Professor Leslie, re¬ 
lating to the lateral force, are the only approaches that have 
been made to a sound physical account of the phenomena.** 
Certainly, the truth is to Be told, and the truth only; hut 
upon a question of a physical nature, it may he presumed, thiat 
other pel sons may think their own conjectures as good as 
Mr. Ivory's; and since he has not stated any reasons foi i e- 
jectiqg the opinions of his predecessor, it would he useless to 
enter into any argument on tliis part of the subject 
But where a mathematical computation is concerned, Mr. 
Ivory’s authority is far too high to be rejected without cxaiiii- 
nation; and I had no doubt whatever, at fiist sight, thathi<. 
** Ihble of the depression of mercury in glass tubes,” was, as be 
asserts, so carefally calculated, tliat all the numbers might “ be 
reckoned exact, with die uncertainty of one unit in the last place 
of figures,** and 1 copied his numbers at once into the tabic of 
the former article, with the impression, that it ought to hide 
its diminished head before them, taking it for granted, that 
Mr. Ivory would not have made an assertion so positive, and 
SO derogatory to the labours of another, without having fully 
assured himself of its perfect accuracy: but a little further 
examination convinced me, that I had been too much in¬ 
fluenced, in this admission, by the authority of a great name, 
and too much dazzled, by tlic brilliant display of logarithms and 
exponentials, exhibited in the article Fluids. 

The general equations employed in both methods are the 
same; the quantities derived from experiment arc not materially 
dificrent; and even the results of the two tables agree within 
the limits of the errors of observation in single cases; so that 
Mr. Ivory will not be disposed to deny, that the series of tlie 
article Cohesion is peifectly true, as far as it is sufficiently 
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convergent; and its want of convergence in extreme cases might 
be easily remedied^ if it were necess^iy^ by means of Taylor’s 
theorem; But its convergence is already abundantly suffiefent 
to prove, that, in some instances, Mr. Ivory's numbers are er¬ 
roneous, and not to the amount of “ one unit in the last place 
of figures” only, but to twenty times that amount, or to Are 
units in the last place but one. 

I'he depression in a tube of six-tenths of an inch in diameter, 
for example, is made .00443, vhile in the article CoHEsrou it 
stands either .OOllG, or .00413, according to the different bases 
assumed from experiment. Now the scries, computed for this 
case (P.221), becomes .75 sz .7160 + .0254 + .0060 + [.0026], 
the last term only being added from considering the ratios of 
the preceding; and it will appear upon examining the formation 
of tlie co-cflluients, that the first two numbers arc determined 
with perfect prer'ision, and the third with a very small degree 
of uncertainly; so llrat the sum of the parts depending on 
6.1 1 let demonsti ation amounts to .7160 + .0254 + .0050 = .7464, 
differing from the whole supposed sum by ^Jo O'^iy* ®*td it 
we omitted altogether this undemonsUated part, we should 
have, instead of .00416, about .00418, for the utmost possible 
value of the depression in this case. Indeed, tlie first term of 
the ultimate scries alone afibrds a more correct result than tlie 
whole of Mr. Ivory’s approximation. 

It seems, therefore, manifest, either that Mr. Ivory has neg¬ 
lected in his formulas some terms which ought to have been 
comprehended, or that some numerical error has occurred in 
one of the two computations. But considering that the tables 
dilicr throughout from each oilier in a regular manner, the 
divcisity can scarcely have arisen from any blunder of this 
kind; and it ivinuiiis for Mr. Ivory, if he think proper, to ac¬ 
count in some otlicr way for the paiadox. 

I am. Sir, 

Your very obedient servant, 

S. li. L. 


London, Du.'M, 1820. 
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Qmetimy hy Samuel Paeiees, F.L.S.,>e. 

Dbab Sir, March I2th, 1821. 

> A woRS-his jttit appeared which purports to be Remarks on 
a paper of mine in the last number of your Journal, entitled, 
(Masreofions on the Chemical Part of the Ehndence given upon 
rte late Trial of the Action brought by Messrs. Severn, King, 
and Co. againet the Imperial Inatrance Companjif and as ibis 
volume contains many ineoeuracies and mis-statements, I think 
it necessary to trouble you with some observations upon it. 1 
am sorry to oecupy any of your valuable pages with matter of 
this sort; but when you see the nature of the charges wliich 
have been adduced, I am sure that you will not wonder at my 
desire to refute them. 

I am, Dear Sir, 

Yours, &c. 

To W. T. Brakdb, Esq. Samvel Parkls. 

Ex Anno dure lucent. Horace. 


The volume in question has the advantage of being the com¬ 
bined effort of six Gentlemen, uliosc names are, in some mea¬ 
sure, already known to the public. They are of very different 
classes in society—some are professional—some commercial, 
and others purely scientific—^but they all appeared in tlic Court 
of Common Pleas at Guildhall, ns witnesses for tlic insuranre 
Oflices. For the sake of brevity, therefore, and to avoid any 
personality, I shall call tiicm the AsbociATLo Witnessis. 
Solicitous, however, not to occupy more room in the Journal 
of Science, Literature, and the Arts, than will be absolutely ne¬ 
cessary, I shall use all possible despatch with the book; and shall 
pay no regard to the respective writers individually, but bhall di¬ 
rect my attention to one object—that of correcting the misrepre¬ 
sentations which their book contains. Confining myself, there¬ 
fore, to this line of reply, so far as it is consistent with the desiu 
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ivhicU J li^ve of unravelling the mystery in which these Asso¬ 
ciates have endeavoured to involve the whole of the investiga¬ 
tions rcsiiccting the condagration at Messrs. Scvenii King, and 
Go’s., I proceed to enter upon the task which now lies before 
me. 

bi conformity with this determinatitm, 1 am deeiroiM) in tlie 
first place, to direct the attention of those who may possess this 
publication to what tlic niiUiors of it say at pages ^ and 5, 
respecting tlie mixture of recent oil witli oil that had been 
boiled, and fnun which it is argued that I have intentionally 
suppressed a fact of great importance to their case. However, 
as the passage is garbled by these writers, 1 think it is neces¬ 
sary to quote it ent’rc, as it was delivered hy Vr ilkinson from 
till witness-box at Guildhall, lie was speaking of the addition 
of recent oil to oil that liad been boiled, and he expressed liini- 
sclf thus:—“ It was to eudiavour to know, for Mr. Taylor 
wished to know, 'wlietlier a certain quantity of cuuimuu oil, 
mixed with that oil wliich had been boiled, would pioduce iu- 
ilaminable Vtqioiii at a low teiupuriiture*.” 

The obvious' icpiy to this is, could there have been any legi¬ 
timate or fair leusoii either for boiling the oil, or fur mixing 
difleicnt oils? ^Vas it not to be cxjicetcd that IiIktuI and dis¬ 
passionate men would have endeavoured to ussiinilute their 
I xpciiiuents as mu<‘ii as jKissible to tlie operation at the sugar- 
house—and, insti.id of racking tluir ingemiity to discover some 
mixture, or some huhIih, opvravdi, that would produce dangerous 
results, and give iiin.immable vapour at a low heat, would have 
confined iheii atlcntiou to e\]ieriiiients on oil similar to that 
which had been used by Messrs. Severn and Co., and at similar 
temperatures, and witii an apparatus which approximated as 
nearly as possiiile to the one which they supposed had occa¬ 
sioned the conflagration. 

Tills is not my opinion only, but it is the general feeling of 
tlic public—aud I lielieve it was the eunscintisiicss of this which 
occasioned th( fuimatiou of this very singular AssocinUou ; amt 


* Sli. Ml. (••iiiuv'> iiuU’l Ui.|iLrl lit lUc 'liiti, |■.l.,l. J li< 
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that it was the hope of giving a different impreteion pub¬ 
lic mind, which induced these Associates to print their Remarks 
in a cheqi form, suitable for circulation among the Community 
at larger rather than to address dm Chemical Public, as 1 had 
done in a respectable adendfic Journal. Their attempt, how¬ 
ever, will prove abortive, and ere long the whole of the theory 
which their book was designed to support, will pass away, and 
be lost in forgetfulness: 

“ TcnueB fugit ceu fiiiuiis iu auras.' Virgil. 

But to proceed—at page 4, it is remarked, “ When Mr. 
Parkes’ object is to disprove WilkinBoo*8 evidence, by a com¬ 
parison with Mr. Faraday's, he siipprc<«BeB the importani fact, 
that the oil used by Mr. Faraday was new, and Mr. Parkes is 
perfectly aware, that to this difference in the state of the oil, the 
witnesseH for the defendante ascribe much importance." Again, 
in observti^ upon what I say at page 342, of the Journal, they 
remark, *' this is the second occasion on which Mr. Parkes con- 
fonnds the properties of recent oil, and tliat which has under¬ 
gone cjiange by long exposure to heat; tlius attempting to dis¬ 
credit the results detailed, by suppressing the very material 
circumstance, that the oil was not fresh, as that was with which 
he compares it." 

To this I reply, that I deny the charge of having intentionally 
** suppressed an important footand I am sure that those who 
witnessed the evidence on both sides of the question will see 
that I bad no reason to wish to suppress a single ai gument, or 
a single experiment, that had been adduced in vindication of 
the theory of those who had been labouring to induce the In¬ 
surance Offices not to satisfy tlie legal claims of Messrs. Severn, 
King, and Co. Aware of the anomalous and unsightly appeai- 
ance of the cdifico they were attempting to erect, and knowing 
the unsouudiiess of its foundation, I could not possibly have 
-any desire of concealing from tlie public the nature of the 
materials which they were employing in its fabrication. I shall 
reserve, however, some other observ.itiuns on this charge of 
“ siipprpbsion" to be offered hereafter; and 1 am in no appru- 
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hension of forgetting; this promise, for I have noticed, as far as 
I have proceeded in the book, that what one of these associates 
asserts, the^others repeat*. 

The charge of having ** attempted to diseredit the detail of 
resnlts” I also deny, for I had no interest in atteknptmg any 
thing tAst the exposnre of sophistry and the establishment of 
troth. And it was not likely that I should expatiate on the dif¬ 
ference between old and new oil, when my own experiments 
had convinced me, that all which had been said upon this part 
of the subject amounted to nothing. Mr. Dalton and Dr. 
Thomson positively proved in court, that the continued heat¬ 
ing of whalo-oil produces no such change. ** 1 have made 
several experiments,* said Mr. Dalton, on that subject, and 
there is scarcely any difference between the two, as far as con- 
ccins the production of infla mm able vapour f." And when Dr. 
Thomson was examined by the Soliciton-General to tiic sum 
point, he stated that “ he had kept a quantity of whale-oil con¬ 
st .mtly at the temperature of 350* or 360* for six weeks, and 
tii.it this produced no change, except that the colour of the 
oil became darker, and its consistence, when cold, greater. But 
that the property of the oil, as far as relates to the production 
of inflammable vapour, bad not undergone the least alteration 
Other gentlemen, ])osses8ing considerable chemical knowledge, 
and of unimpeachable reputation, offered tiie same opinion; 
and yet these co-partners, without adducing one solitary tMW 
experiment, still persist in endeavouring to persuade the pub¬ 
lic, that the meie beating and cooling of a mass of whale-oil, 
day by day, for three months, will so far change its nature, as 
to render it capable of giving out, at a low temperature, such a 
(quantity of inflammable vapour as would endanger the safety'Of 
the building in wbicb it was placed. A theory of this kind, if 

* ** By many sirnkri. that worke ia done, 

Whnh cdiiiuil hr jierionned by one.”—^WiTHERP’ EMsuiMk. 

t Mr. Ouincy's Rc|K>n uf the Trial oenNi the Fbennis Insurance Oflii-e, 
]ia^c 172. 

t II 11(1, i>d^(. 1 Jj. 
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it could be esUblishcd, would render such effectual aervice to 
the CBuae which these xcalous Associates have undertaken to 
Bupportf that I shall not be at all surprised to find* these scnti- 
nents echoed and re>echoed in various parts of the book, among 
the other numerous repetitions whicli have been employed to 
swell its size, and increase its extrinsic importance. However 
this may bo, 1 shall not think it necessary to say another word 
to refute that unfounded and unfortunate speculation. 

Respecting my observations on the expulsion of tlie oil from 

the vessel in W’hitecross-strcet, they remark, “ Mr. Parkes 

cannot be so ignorant of the effects produced by the formation 

of vapour in a viscid fluid by tbullitiou, as not to know, tlial 

the fluid itself may be carried over witli the vapour.” All I need 

say upon this is, that I leave them to form their own opinion; 

and, without attaching much value to tlial opinion, 1 usbure 

them, without hesitation, that 1 feel no shame in being chiirg(>d 

with ignorance from any quarter, especially as no indi\ idiiul 

can know every thing on any one subject that can be mentioned; 

and the longer 1 live the oftener do I sec occasion to deplore ni) 

ignorance of many subjects which 1 am desirous of invest!. 

gatmg: but Ais 1 do know, that if they had charged the vessel 

in WhitecrosS'Street with a quantity of oil that bore tlie same 

proportion to the size of their vessel, as tlie oil at tlie sugar* 

bouse did to the size of tliat vessel, there would have been no 

spouting up of the oil, however fierce the fire had been that was 

put under it; but the oil would have expanded gradually and 

without disturbance, and the oleaginous and aqueous vapours 

would have passed off quietly through the tulic as fast as they 

were generated. This may be considered as my reply to their 

exulting statements on the spouting up of the oil, which they 
• 

refer to, not only at pages 5 and 6, but also at pages 11, l!i, 
39,42,47, and 50. 

Do these gentlemen imagine tlrat, if we had wished to ha\ e 
created an alarm, we could not have summoned our friends 
around us, and have filled our oil vessel in such a uiauuer as 
to have had “ a sort of irregular fouiitaiu'’ uUo; aud “ tla 
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j^ks and the concuasioDS,” aa well aa “ the expulaion of the 
oil/' and “ the striking of the ceiling/' ^ich these associates 
hare all so seriously described. This* however, was not our 
intention; our object was to assimUate ottr apparatus to that 
which had been constructed by Mr. Wilson, the ingenioas in¬ 
ventor of this most important mode of boiling sugar, and other 
inflammable substances, by means of heated ml; and to con¬ 
fine ourselves to such experiments as we thought calculated to 
discover whether the danger which these Associates had attri¬ 
buted to such an operation did really exist or not. It was to 
this olgect that the experiments of all the gentlemen who had 
been engaged by Messrs. Severn, King, and Co. were directed, 
and I congratulate them as well as myself, and even these Asso¬ 
ciates, that our labours have been crowned with triumphant 
success. I say triumpAatti, because I feel, and I think every 
good man must feel, that he has cause for triumph whenever he 
can reflect that he has been instrumental iu extricating a fellow- 
creature from a situation in which he could contemplate nothing 
less than a considerable diminution of his fortune, and the con¬ 
sequent destruction of many of his legitimate prospects of inde¬ 
pendence and comfort. 

Again, “ As Mr. Parkes cannot conceive how the expansion 
of an elastic fluid can expel a common fluid from a boiler, it is 
very natural to find him tlins attributing extreme violence to ex¬ 
pansion,—an operation which, espedally in a fluid, is aS' gra¬ 
dual and regular as can be imagined.” No where have I said, 
or even intimated, that the usual expansion of oil by heat is a 
violent operation; and I do not conceive that there is one indi¬ 
vidual among these six Associates that would so far risque his 
reputation as to make a direct assertion that I had. But, as 
their hook might be expected to be seen by many persons who 
have no opportunity of reading this Jonrnalt I do not at all 
wonder that they were unable to resist the opportunity which 
my commentary upon their oil-fouutains had afforded them of 
taking an unfair advantage; in return for my having had the 
temerity to espouse an opposite side on a great public chemical 
question. 
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1 know, as vrall as theji that oil| if allowed to espand freely 
in i^ten vessel, would exhibit none of the faarftil plMfunmnnit 
whidi they have described; but when confined in a Ireasel with 
no orifice ex^t that,of a smaU tube, and in such a quantity, 
JUS when expanded by heat would be more than sufficient to fill 
the vqssel, then the liquor not getting vent so fast a^ the fire 
producea the expansion, it would act like a syringe, and the oil 
would be forcibly expelled from the mouth of the tube. If the 
heat of the fire were intermitting, this expulsion would be inter'* 
mittiug also, and we should then have all tlic spoutings and the 
dstsbings against the ceiling, from the circumstance of the ex¬ 
pansion alone. Did these gentlemen never sec the water dart 
suddenly out of the spout of a tea-kettle from expansion, and 
thin before the water had acquired a boiling heat i 

But even were there two or three inches of vacancy in the 
veasel (and there could not have been more, even by their own 
shewing*,* for they say they put in tweuty-four galloub, which 
we know would be expanded by heat to iwemy-uinc galluiib), 
this vacuity would be filled with vaponi, in conscqueucc of the 
large-quantity of water which is always formed in oil at a high 
temperature; and this being generated faster than it could be 
carried off by the tube, would press with a force on the surface 
of the oil, that would be sufficient to produce all tlio effects 

S 

which they have related. 

Respectipg my notice of the term “ silent explosion,” tliey 
have made the following observations: ** In the RuduneuU oj 
Chemistry, p. il5, Mr. Parkes tells us, that prussic nad has 
a saiwr taste; and there is even reason lo suppose, tliatbcis 
actually believer in explosions without noise, for in page fi70 
of the Chemioal Catechism, he defines detouatiou to be an ex¬ 
plosion untk noise, which manifestly implies tliat, in his opi¬ 
nion, noise is not necessary to explosion. Now, in all fair¬ 
ness, I think Mr. Parkes must allow, that he who describes 

* Tb^ have made two uilculation^ os to the quantity of oil whieli tliclr 
vessal would hold, vix., one at page -14, aud the other at page .It of their 
book. Aud tfiough they am colcu al'iius whieli any srliool-lwiy roiild have 
made, t..ey aie both crroiicous. 
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acids as beings sweet, and detonations to be' explosions with 
noise, cannot renconably censure the term * silent explosion ’ 
as an absurdity.'* From the length of this passage, it will be 
most convenient to divide it into two, and pay my TCSpeets to 
each of diem separately. It may however be observed in 
passing, that it was matter of surprise to me that these AksO* 
ciates did not fix upon some real error in a work 4ika die Clio* 
metd Catechism, but were obliged to go also to a litde school 
book, printed eleven years ago, to find a blot (and this is no blot) 
to exhibit to general notice. What can this be attributed to, bat 
to tlieir impatient and eager anxie^ to lose no time in present* 
ing their volume to the public ? 

Mr. Parkes tells us that prussic acid has a sweet taste; 
and what of that ? The g^t Scheele, who made the first im¬ 
portant discoveries on prussic acid, cdlcd it sweet; and at die 
time when the Jtndiments of Chemistry were printed, indie fear 
1809, every chemical writer of any note, called it sweet. A few 
\olnraes taken from the shelves of my library, as they acci* 
dentally occur, will prove this to the satisfaction of any indi¬ 
vidual who may entertain doubts on the subject. Prussic 
acid has a strong odour, its taste is sweetish and pungent"— 
Dr. Murray’s System of Chemistry, Vol. IV. p. 713, 2d edition. 
** Its taste, which at first is sweetish, soon becomes acrid," 

tSr_ Fourcrov, Vol. IX. p. 127, English translation. "Pmasic 

acid is a colourless liquid; its taste is sweetish,” 4^.—Doctor 
Thomson’s System of Chemistry, second editimi, Vol. II. 
p. 183. “ This acid has a sweet taste.’’—AnttUba Lagremge, 
English translation, Vol. II. p. 356. Ihe pmssic acid has a 
sweetish taste, and a smell resembling that of bitter Blmondsv** 
Doctor Henry’s Epitome of Chemistry, 4tb edition, 'p. 806. 
" The prussic acid has a sweetish and acrid taste."—Atkin's 
Chemical Dictionary, Vol. II. p. 254. 

Agmn, in all fairness, I think Mr. Parkea mast allow, that 
he who describes acids as being sweet, cannot reasonably cen¬ 
sure tlic term, &c. This statement, though said to be made 
" in all fairncbs," is surely any tiling hut fair, and 1 must leaie 
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it to those who t may understand the subject, and are, at the 
same time, well acquainted with the attainments of the As¬ 
sociates, whether it arises from ignorance or design. Ac¬ 
cording to them, any one who is not acquainted with chemistry, 
would imagine that all acids must necessarily taste sour; 
whereas, it is well known, that the molybdic, the tungstic, the 
uric, sad some other acids are tasteless. 

For the other part of the charge respecting explosions, a very 
few words will suffice. “ There is reason to suppose,** say 
diey, ** that Mr. Parkes is actually a believer in explosions 
without noise, for in page 570 of the Ckemiccd Catechism, he 
defines detonation to be an explosion with noise, which mani¬ 
festly implies that, in his opinion, noise is not necessary to ex¬ 
plosion.** Not quite so manifest, for though I am aware th.it 
there may be much sound with little sense*, 1 am still of 
opnion, that noise of some kind must always accompany ex¬ 
plosion. To consider my expression, “ explosion with noise,’* 
to be equally incorrect with that of ** silent explobion,” is to 
confound that which, according to their own notion, is a meie 
redundancy, with that which is a direct absurdity; but if these 
Associates had been acquainted with the etymology of the words 
explosion and detonation, they would surely not have hazarded 
so ridiculous an observation. Explosion is evidently derived 
from the Latin word explode, and this was formed from ex and 
jdoMdo. With the Latins, plaudo meant “ to make a noise by 
clapping, to clap in token of applause,** as at the close of an 
entertainment; and consequently nplodo meant “ to drive nut 
with clapping of hands, to hiss off the sUige.” Agreeably to 
this, Dr. Johnson explains our English word, explode, to mean, 
“ to drive out with sonic noise of contempt,** and explosion to be 
** thsi act of driving out.” Our great poet gives the word a 
similar explanation, and without meaning any invidious appli- 


- BuUatii mibi nugis, 

« Pagiua turgescdtp dare pondus idoneafumo. " 
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fiatioB of die sentiment it contains, I may be allowed to quote 
the passage in illustration of my definition: 

I 

» '■ '-Thus was the applauie they meant 

Tam’d to expltufing hiss, triumph to shame. 

Cast on themselves from their owu mouths-” Milton. 

From these various authorities, we may surely be justified in 
considering explosion to signify a hissing, or an inferior kind of 
noise; whereas, detonation means noise of a more violent kind, 
which will appear by turning to its primiUve, detono, whidi 
means, according to Ainsworth, ** to thunder mightily.*’ I, 
therefore, contend, that die explanation which I have given of 
DETONATION in the vocabulary of the Chemical Catechism, as 
“ an explosion with noise,” is the true definition. 

As to the cimimstance, whether the pipe in their experi¬ 
ment vessel dipped into the oil or not, it appeared to me 
very btraugc that they should, when examined in court, have 
aekiiowledgcd their ignorance of so important a fact; but 
as I had noticed the circumstance, 1 ought, perhaps, to 
have noticed the manner in which Wilkinson explained the 
matter. 

In commenting upon a passage of mine, in which 1 express a 
wish that the gentlemen who instituted the public experiment, 
as it has been called, would investigate the matter thoroughly 
fur the credit of ui all; these Associates write thus:—Who 
woidd not suppose from this passage, that the gendemen to 
whom Mr. Parkes alludes were less anxious dian himself for 
such investigation as he appears to wish for ?” 

In answer to this, I have no hesitation in saying, that 1 be¬ 
lieve some of the gentlemen who were engaged for the Insurance 
Companies, were anxious to investigate die subject, and that if 
dicy had had the conducting of die experiments, they would not 
only have discovered the truth, but would candidly have 
avowed it. But when I examine die volume which has been 
put forth, and perceive that the writers have not adduced one 
new experiment, uor have taken die least pains to explain to 
the public how they came to conclusions so diametrically oppn- 
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riU‘t4'lhiMe 'Hhieh hate baen avowed by the genUsmen with 
vtkoDi 1 aot» cannot believe that theae Aaaeaaleai uow that 
they find the facta are against them, ace desirova that the 
mluer in which tbelr experiments were cmiducted should be 
investigat|d. 

One of them, however, at page 10, thus proceeds: ** I 
tbiiUc,*' aaya he, ** it will excite something mom than the sur> 
prise of the reader when I assert that Mr. Parkes, and others 
on the same side of the question, were repeatedly invited, 
and did as repea irdly refuse to make experiments in common 
for the credit of os ail.” He adds, “ it remains, therefoie, for 
Mr. Parkes to shear,* why he refused the repealed invit.ilions 
which they sent him," &c. 

I know not what these Associatcb may think, but it is iiiy 
opinion, that they will not acquire much credit for having ad¬ 
verted to this circumstance; and I shall wonder if it does not 
“exeite not only the surprise,” but the indignation of the 
reader, when I tdll him, that they know a*' well as I do 
why ” Mr. Parkes, and others on the same side of the 
question," did not attend to witness their experiments; 
and if it had suited their purpose, they would not have with¬ 
held that information from the public. Tliey have thought fit, 
however, in order to impute to us bad motives, to complain 
that we would not meet them, and yet liavc not had (he candonr 
to disclose the reasons which we gave for not complying with 
their invitations. 

Ihe ikets are these; the solicitors for tlic defendants in¬ 
vited two persons on behalf of Mcosrs. Severn and Co. to meet 
tV0 4>th9«, chosen also by themsclvcb, to make joint ex]i('ii- 
meiits. The reasons for not acceding to this proposal were, 
amOUg others, as follow: 

1st. Because all the dhemists for the plaintifFs were not in¬ 
vited, and we did not see why we alone should be expected to 
witness a series of experiments, to be detailed by us in court, 
and thus take upon ourselves a responsibility which we con¬ 
ceived ought to be shared alike by all. 

2d. Because of tlie impossibility of giving our personal at- 
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teotioo to thi fflaaagement of «xperiaieoto to be conducted at« 
diitanoe from our owu laboratories, wfaiob would require aeTuial 
weeks for thmr completion. 

3d. Because, when this proposal was offined, we had made 
a number of experiments ourselves, and these were anffieient to 
satisfy us that no danger arose from the oil apparatus; and, 
therefore, as the question in our minds admitted of no doubt, 
we felt no inclination to waste our time in witnessing any ex* 
periments which the opposite chemists might think fit to in* 
stitute. And above all, ^ 

4th. Because no results which we could possibly have wit* 
iiussed at their place, in opposition to the evidence of our own 
senses, rould have overturned, or even shaken out confidence 
iu, those which had been obtained by our own apparutus*-by 
our own oil—and in our own laboratories. 

When several months had elapsed, another invitation was 
sent to some of the gentlemen consulted by the plaintiffs to meet 
several gentlemen at Bromley, on the part of the defendants, 

fur the purpose of ascertaining results from oil which had 
then been under the process of heating for a considerable time 
past.” When I received this invitation 1 felt inclined to accede 
to Uic proposal, and 1 wrote to the defendant's solicitors to say 
that I would attend; but when I found that several of the 
chemical gentlemen a ho were act ing for Messrs. Severn and Co., 
were of opinion that it would be absurd and useless to go to 
witness the Inttet end of a lung experiment, and become a party 
to a proce"^"^ hich had been commenced, and for a long time 
conducted Hiu,jAt our snpci mteudence or control, I thought it 
necessary to decline the invitation. And I was more especially 
induced to come to this determination, when I leanied that some 
of my chemical friends coubidered these invitations aa psrt of k 
dexterous piece of management, by which it would have been 
attempted on the day of trial to shew, that theae experiments 
were in fact ours, and dius have added weight to them with 
the court and jury, by an appearance of our having sanctioned 
the way in which they were conducted. So much for this accusa¬ 
tion, which is urged and re-urged in various parts of the book. 
V01..XI.' H 



98 


Mr. Parkea' addUhnal Obiervatiom 


^{ii iioxt dmrge which these Assodstes have thought proper 
)V>ailhke is respeetiiig Wilktnsoa’sevideneei for that I professed 
to have " gone through the whole with great cam and to have 
collected the principal points into one view,” and yet have neg¬ 
lected to codxntent < upon his Uui experiment which they con¬ 
sider the most important of alL They say that 1 have “ not 
Bcnqpled to c<HiceBl this experiment,” that ** Mr. Parkes, aware 
of the importance of tliis person's evidence, has not tcruided so 
to garble and curtail it, as to render it a more easy task for him 
afterwards- to dispose of the evidence of the scientific gen¬ 
tlemen who followed'’ — that “ I have entirely omitted his, 
(WUkinsou’s) account of the only experiment that was witnessed 
by the several scientific gentlemen who attended in behalf of 
the defendants, and that this was purposely omitted," — that I 
have " wilfully misquoted his words, in order to give a different 
meaning to what was intended," — and that I have given “ no 
description of the experiments at all, and cannot even under¬ 
stand them." 

To all this I reply, Can any candid and ingenuous person 
suppose that 1 should, without being publicly called upon, have 
undertaken to give a correct account of the chemical evidence 
that was adduced on this important trial, and then have entered 
upon the task with a determination to conceal some parts, to 
garble and curtail others, and to mUrepresent and pervert what 
had been adduced by the defendants’ witnesses, for the purpose 
of making a false impression upon the public ? it likely that 
any man of common understanding, even if ’ ^e destitute 
of all good principle, could act thus ? and wL*^ iCis considered 
that,Urn experiments which I had made were corroborated by so 
many respectable and scientific gentlemen, and that a most in¬ 
telligent jury had paid the highest possible compliment to our 
testimony by giving a verdict for the plaintiffs, I am sure it will 
not be believed that 1 could possibly have had any motive 
poweifol enough to induce me to misrepresent a single circum¬ 
stance respecting either the one party or the other. 

In abridgmg Mr. Gurney’s report of the trial, which occupies 
248 closely printed pages of royal octavo, I was obliged to study 
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ntmoft brevity to {seveot my paper from (nrelling beyond 
tbe Kmita to which it was necewary to coadnf it; m order to 
render it edmiuible in UiU Journal; and when 1 read over the 
report of Wilkiaion'i evidence, 1 did not think that hie teoovnt 
of bis loMt experiment, after what I had said of the farmer, re¬ 
quired any notice whatever, nor can I, on re^nuing it, peredve 
that I ought to have attached any importance to iL 'Fheae ae- 
aociatea, however, now please to say, that tliis was the only 
experiment that was witnessed by the several scientific gmitje- 
nien who attended in behalf of the defendantsbut how could 
1 possibly know this; not a word is said by the witness when 
relating the experiment, that any gentlemen were present; 
whereas when giving an account of the other two experiments 
that he was employed to conduct, he tells us that gentlemen 
were piesent and mentions their names. He says that for his 
last experiment, twenty-four gallons of oil were put in, and that 
** it was upon tliat oil that the gentlemen met afterwards to 
make experimentsbut how could I tell that this was the exact 
quantity of oil that was in operation when ** the jerks, the con¬ 
cussions and the spouting of the oir occyrred. For, as the 
same witness had told us that in one experiment he operated 
upon thirty-three gallons of oil, it was natural for me to sup¬ 
pose that this was the quantity which had occfwioned these phe¬ 
nomena ; especially as the witness himself, who never hinted 
throughout the whole of his long evidence at the drcumstance 
of the oil being thrown out of the boiler, had afforded no clue by 
which we could discover any thing respecting it. 

No one surely, who has read the printed report of Wilkinson’s 
evidence, can wonder at my not attempting to waste more time 
on such a testimony: for what dependence cqn be placed upon 
a man who tells us that he procured, at the end of a ill* 
flammable vapour from whale oil heated only to 9fi0^, aqd thyt 
the vapour took fire in sudden gusts as an explosion*; a msn 
who had very recently been operating upm whale oil and noting 

* See Mr. Gump's report of the first trial, p. 14fi. Accoidiof to my 
experiments oil vapour is not mflamnable at the end of a tube, nnlaas tht 
oil be heated to the temperature of abontfiOO^qf Fahraaheit. S.P. 

H2 
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down the temperature of that oil day by day, and yet did not 
knowwhetber hie thermometer was graduated to 700° or900°*— 
who doubted whether it was open at top or closet—and 
had measured thiity^three gallons ofytesA oil into an iron reasel 
which, according to his own shewing would not hold more than 
diirty^flve gallons, and had contrived to keep the ml urithin thu 
wuel for five or six days, though it was generally kept at a tem¬ 
perature of 400**; and every one who has made experiments 
on the expansion of oil, must know that thirty-three gallons of 
whale oil measured at the usual temperature of the atmosphere 
in the month of February (say from 40° to 60°) would, when 
brought to the temperature of 400°, have measured thirty-uiup 
gallons. Thus it seems that this Mr. Samuel Wilkinson, by 
some wonderful “ dexterity* which 1 am not acquainted with, 
contrived to keep thirty-nine gallons of oil in a vessel of the 
capacity of thirty-five gallons.—^This Mr. Samuel Wilkinson 
was the operator in chief:—^the man of whose accuracy they so 
proudly boast, " who has been long accustomed,” they say, “ to 
the preparation of various chemical pioducts, and such as de¬ 
mand attention and dexterity{.* Who has been in the habit 
of managing chemical processes of the most delicate kind;” 
and whom they afliim ** they will challenge against Mi. 
Farkes himself for manipulation in experiment §.”—And well 
they may ! 

Something also might bu said of Mr. Wilkinson's assistant, 

in conducting these experiments, for he likewise must have his 

assistant This man, who acknowledged that he “ had never 

been employed upon a process of this sort before," as he " had 

been at sea most of his life-time||," the Associates thought 

proper to put into the witness-box, to support Wilkmson’s 

testimony, and when questioned by one of their own counsel, 

it appeared that he did not understand what was meant by the 
******^^^**'*^^""—^■^—■ ■ ■ ' ■ ■■ ■' ■ '■ —■ — 

* Mr. Guni^’B Bqiort of the Pint Tnal, p- U7. 
t In Mme eiuwer, p. 147. 
t See their bookf enthled Jtemairk$, Ac., p. 13. 

§ lind. p. 68. 

I Sec Mr. Guni^*i Beport of the Tint IVial, p. 157. 
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graduation of a thermometer. I will not, however, insult the 
authors of the book, by giving a copy of his evidence. It ii 
printed entire at p. 156 of Mr. Oumqp^ ifsport fjf the First 
Trial, and is a perfect chemical curiosity. 

With regard to the ihct which I stated,,at p» 34S of the,last 
JounuU, respecting the expansion of oil, vis., that “ 1 jttad 
found by direct experiment, that whale oil expands mote than 
one-fifth in bulk, when heated from d8°. to 460°,” these Asso¬ 
ciates have exhibited a notable degree of unfairness and want 
of candour; inasmuch as they are desirous of casting a 
suspicion on the assertion, and yet have neither the courage to 
contradict it, nor yet the liberality to acknowledge its correct¬ 
ness. Hear them on this point. ” Let us suppose for a 
inoniont,” say they, ” that Mr. Parkes has given a correct 
statement as to the degree of expansion which oil undergoes by 
heat*.” ” Mr. Parkes states, as already noticed, that oil, on 
being heated from 58° to 460°, expands one-fifthf.” ** Now, 
tlicn, as to the quantity having nearly filled the vessel, so as 
not to allow for its expansion, which Mr. Parkes says he finds 
to be more than one-fifth in heating from 58° to 460°|.” Al¬ 
lowing for a moment the accuracy of Mr. Parkes’ statement, 
that oil when heated expands ono-fifth in volume §.” ” Mr. 
Parkes tissumes, that whale oil expands, 4 c. ||” ” With respect 
to the expansion of oil, I believe that the estimate rests upon 
Mr. Parkes’ own amhorily, 4'c.V.” In the name of common 
civility, 1 would ask, what can all this mean respecting an 
assertion of so simple a nature 7 Are these Associates all in¬ 
capable, now that their experimenter is “ absent in a remote 
part of the world,” of finding other evidence 7 

The next thing to which I shall advert is, the apparatus that 

# 

was employed by the defendants’ cbemists, for producing the 
results which they were desirous of detailing to the Cqurt and 
Jury; and upon this question, the associates write thus: ” Tlic 
only material difierence,” say they, ” between the ajfqiaratus 


* The Associates’ Jtvmufk^, p. 6. f Ibid. p. 7* S p. 43. 
$ ibid, p. 47> n Ibid. p. 51. Ibid. p. at. 
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tt t]it%iii(^)Mnuie» «d 4 thalt widi »|»c^ oar ekperiiMbtR orere 
UWl> oroi^ tkit * pau^ ^ lagar-ptn woko not altaohed to 
iMDr oil^MjfcrV* And why wero thty not? Let ue hear whnt 
the 8olicitor*Qeiieral eaid upon Uue point. In oar appor 
thtoi,*' said be, wo have a pomp; there was no pump in 
ttil. MaA tho id^rtanco of that. Will not Ae pnmp 
dqdalise the temperalnre t Certainly. Did it never occur to 
dieae gentlemen, full and aboOnding unth acience, that die 
pump might be a material part of this apparatus ? Is it not 
Oaost extraordinary, that they should never have made an 
experiment with that part of the apparatus; but it appears, as if 
by intention, they had studiously omitted itf.'* 

They say, however, “ there was no other difference in theii 
apparatus, than the want of a pump and a sugar-pan." A more 
unfounded assertion was surely never made in any book that was 
derigned to direct the judgment of the public. Let us see how 
this will bear examination. They varied in nothing they say, 
but in the want of the pump and tlic sugar-pan. Had they a 
leaden pipe sixteen feet long, fixed in the top of the oil \essel, 
to carry off any vapour that might be generated 7 Had diey 
a chimney seventy feet high, into which their pipe was con¬ 
ducted, to convey away whatever might issue from that pipe, 
and thus prevent the possibility of danger 7 Did their fire-place 
bear the same proportion to their boiler, as that at the sugar- 
house did to theirs 7 or was it of twice the si^c ? Was their 
ml vessel fixed, with regard to its distance from the fuel, and 
in other respects like the one at tlic sugar-house, or was it 
varied for the sake of producing different effects ^ Was there 
any similarity between a large quantity of oil-vapour collected 
in an inverted cask, and made to burn when the water had been 
separated firom it, and a small stream of such vapour issuing 
from a small leaden tube, sixteen feet long; even supposing 
die oil were made hot enough to enable the vapour to rise to 
that height 7 


* The Associates’ book, p. tS. 

t See Mr. Gurney's Report of the Trial, wriw the Phvaia Office, p. 44S. 
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But thoagfi tkeir sfipintBi di4 actaally dkBkx lU these 
reipeots, they oug^ht, notwithitandiiig.^aies eridA^ouMdto eon* 
dttot thdr experiments in e way, the mosrttcdy tofrodnee re- 
snks similar to those which would hams ocoorsed drcaw the ttstud 
management of the apparatas at the •sngarxhouse.^ 

Was this the case? No. Did they ohferge their oil TesiHl 
with a quantity of oil, that bore a juroportion to it simflar to diat 
which the oil at Whitechapel bore to the capacity of the eeisel 
belonging to Messrs. Severn and Co. ? No. Did they heat the 
oil in a way which bore any resemblance to the manner in which 
the oil at Whitechapel was heated, in the ordinary process of 
boiling sugar ? No. With all these variations, how could these 
associated witnesses come to a determination to tell the public 
that the only material difference between the two apparatas was 
in the want of the pump and the sugar-pan 111 

Out this is not all. When they find that the vapour, which 
rises from the oil at the temperature of 600°, will not hum; 
what do they do,— they suspend a metallic still-head over the 
vapour, for the purpose of condmuing the water which it con^- 
tains, and then they find the vapour will bum at a temperature of 
460° *. They have still a farther expedient. They are desirous 
of producing some volatile oil in court, that will be more indam- 
mable than common whale oil. How do they proceed to attain 
this object ? They pass the common oil vapour through a worm 
which is 23 feet long, and immersed in water, for the purpose of 
condensing the water, which is always combined with oil vapour 
that is produced from oil at a high temperature; and then the 
product of the distillation is submitted to a second distUlafion, 
and from this a volatile and inflammable oil is procured f. 

Was this the way that disinterested and scientific mm might 
have been expected to proceed, for the purpose of aaceitanfing 
whether any thing was emitted from the safety-tifte in the ml 


e See Mr. Gurney’s Report of the Trial ttnus the PboBiiix Office, 
page 391. 
f Ibid, iiiiijc 314. 
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veisel at Hesyra. Severn’s, that Wf* c^^able of producing the 
conflagratipn! any of MeMra. Severn’s men fomed the 
intention of setting their maste^ premises on fire, by means of 
the oil vapour I doubt much whether^ so ingenious a mode of 
separating the water ^m it, and rendering it combustible, would 
have occurred to them. 

If the chemists, engaged on the part cf the defendants, were 
all present to witness these experiments, I am astonished that 
those among them, who valued their reputation more than the 
support of a favourite theory, did not at once exclaim against 
the illiberality of such a proceeding. 

Some of those gentlemen were probably not aware of the ten* 
dency of the experiments, or conceived it would be useless to 
protest against them; and therefore they continued,— 

*' Th’ entangled daTcs to folly not their own!” 

Although 1 have thus endeavoured to explain the diversified 
nature of the numerous deviations from the original apparatus 
which these Associates seem now so anxious to disguise, I 
should still not do justice to the subject, if I did not advert once 
more to the opinion of the Solicitor General, who spared no 
pains to make himself complete master of every point that had 
any bearing on the question at issue. When speaking, in his 
address to the jury, of the chemists who were engaged by the 
Phoenix Insurance Office, he made use of these very remarkable 
words:— 

They seem,” said he, ** in their experiments, studiousfy to 
Aotie ixj^rted from ika apparahu, fur the purpose, in some 
Other way, under some other form, in some other mode, to de- 
doce rf)Solt8 and oenclusions which never could be deduced from 
the apparatus itself, which is the only subject of your inquiry. 
And, Gendemem knowing what I do of these individuals; know¬ 
ing what I do 0f their intelligence and ihcir sagacity, it does 
appear to me that this has been an intentional deviation from the 
apparatus, firom a kind of presentiment, or conviction, existing 
in thw minds, that if they had adhered to the apparatus in 
question, it would not have led to those conclusions they have 
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givpn in evidence; and, of ctnrtne, not to a conclnaum conaistent 
nrith the wiahaa and diapoaitioni 6f thtir An^to^en*.^ 

Some ef Ae chemiati employed by thb* iBai^ranca ofl^s had 
the candour to ack n nwifedge m couxt, thdt, in aelecttii^ their ap- 
paratm, they had iaietitk/nd^ devlattd from the model of tlmt 
on the premUea of Mesara. Severn, and Co. 

** I anked Mr. Faraday, and I aaked Dr. Bostock,** said the 
Solicitor General, in his address to the jury, '* why they did not 
adhere to the apparatus ? and both of them said, their olgect 
was different ■f" Another thing, in which they varied very 
materially, was, that they took all possible pains to apply the 
heat with the utmost rapidity. “ It was our intention,” said 
Mr. Faraday, *' to heat as rapidly as possible, the oil was 
heated as rapidly as it could be done.” Then says Dr. Bostoek, 
“ very much depends upon the rapidity of the application of the 
heat.” Mr. Faraday is asked, ” Was it not your object to heat 
the oil as rapidly as it could be done?” "Oh, certainly 
And yet these Associates tell the public, that no violent measures 
were resorted to for tlic soke of effecting their purpose. 

" During the late trials, attempts were made,” say they," to 
promulgate an idea that violent measures bad been used to ex¬ 
tort the results described by those who witnessed these experi¬ 
ments; but we must say, these insmuations were totally 
groundless^.” 

Totally groundless, were they ? How then do these gentle¬ 
men account for the size of their fire-place, which was more than 
twice as large, in proportion, as the one at the sugar-house ? 
Why did they fix their oil vessel as near as could well be to the 
fuel ? and why did they use the utmost exertion '* to heat the 
oil as rapidly as possible T Not to notice the artifice oftiie still- 
head, or of the worm-tub, or of the repeated distillations of the 
oil, as these, they will say, were not vMetU measures. 


* Me. Gomey'i Beport of tbe Tnsl, Severn eemutbePlMMdK Ofice, 
page 441. 
t Ibid, page 443. 
t Hud. page 444. 

$ The Assoc idlv<Book, |iBge 3R. 
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** Gap jovi jOendemen,” aaid the Solicitor Generalf idiea «k- 

k • 

pbdn^ to the jiirf the maiMBu*^ of^a very rapid heatiqf of 
the oil, “cap you, Oeatlem^i, ooae to a eoneluaion, where the 
properties of ipcB are at stake, on experinents made by a ds* 
fartvre from the apparatus which is in use, and the substitution 
of another,—the peraons making them pursuing with leal and 
eagerness a particular object, and eadeavouring to come to a 
conbluaion, inconsistent with the pmctical conclusion which 
would be built upon the apparatus itself* ?” And when (he So¬ 
licitor General said to Mr. Faraday, ** If the size of the fire¬ 
place should exceed, in the proportion of two to one, that in the 
lyiparatus, might it not produce very difierent results t” He 
candidly answered, ** certainlyf.” 

JSaving mentioned Uie name of Mr. Faraday, it is bnt justice 
to that gentleman to state, that he had the good sense and the 
vutne to resist all solicitations to become one of the party. I 
mean the party that associated fi>r the purpose of writing this 
particular book, that was intended, as 1 have before explained, 
to divert the current of public opinion which certain individuals 
found was setting in so powerfully gainst them. Whether 
other cihemiatt srereaolicited, 1 have not yet been able to learn. 

When adverting to the observations which the Solicitoi^Gene- 
ral made upon the variations in the apparatus, I ought not 
to have omitted what he so forcibly expressed, respecting the 
omission of the long leaden tube, which was attached to the 
oil’^ v aa iel at W h i t echapel. ** You find,” said he, when address- 
rog 4he Jury, ** you find attached to that i^paratuB, a pipe 

long. This does not come by snrptise upon these 
fentlramn* Upon the last trial it was pointed outy—Jt was ^ 
antter of nbaervatum,—it was a matter of argument;—much 
^wis isaid upon the subject—they had their attention dnwn to 
it i how extraordinary—nay, how miraculous is it, than, that in 
spite of nil their experience, the length of the pipe has been 
itadiouriy omitted He added, “ I rest upon that substan¬ 
tial part of the case, the entire deviation from that apparatus 

... ■ m, I 

# Mr- Gurney^ lUpurti page 41&« 

t Ibid, page !?99- t Ibid, pagt^ 446. 
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wlUcA Jknuii the tub^ tfvuT iwyt try *." 1 a few 

mon word* to offer, and dieit I hope I eMqr diittla every 
oobsideratioii leipeothig the apparatue which hae been choeen, 
either by the one pai^ or the other. My ideas are bridly 
these! 

Had Messrs. Severn and Ga, afraid to trust to the jnetioe of 
their eanse, sought to gain their end by means which tten of 
honour would not^ have deigned to employ;—had they, inetead 
of resting on plain facts, searched this metropolis for persons 
willing to aid a system which might make the worse appear the 
better reason; what course would such a person have pursued ? 
He would have procured a vessel, as unlike as possible to 
the oiUvessel in question,—^much larger in size, with a tube four 
inches wide instead of one, and sixty feet in height in place of 
sixteen. Inetead of communicating with one sugarqmn, it 
would have communicated with six or dght; and with a fire¬ 
place so constructed, and the oil in such quantity, that it 
would have been impossible to have raised the fluid to 400*. 

Experiments under such circumstances might have been 
made, they might have been pompoosly detailed in coart, and 
second-rate operators might have been brought forward aa wit¬ 
nesses to those experiments, and their efiectsBut what must 
the judge—what mnst the jury—wdiat moat' tiie public, have 
said of such conduct ? * Would they have termed H *(316 con^ 
duct of honourable men ? 

It is impossible for me to notice in the compass of a paperanit* 
able for this Journal, all the absurd statements and groondiess 
diarges that appear in the book which the essoeiated witnesses 
have pdblished; but there are some parts, which have aot yet 
been remarked upon, that mnst not be allowed to pass without 
observation. Atpage 81, they soy. “ All the changes which tataa 
place in the nature of w>a]e<oil, when exposed to various tem- 
peratoras, both for 'a short time and a long one, admit of easy 
and philosophical explanation; and it has surprised ns, tinkt 


W 'Mr. Gufney's Itcport on the trial, Sereru venm the Phmux ORiee, 
psgatSl. 
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the tfibleot 4>Mld hate baep |K> much o&ccttrvd by thoie whou 
baeiiMM k tD throw light upoo it*’ If the ohangei which 
they apeak of, do actually take place ia oil, and if they ad- 
ialt of aoeh eaiy and philoeophical explanation, why have they 
toot coodeacended to ^explain them ? Hey know full well what 
the pwblic expeela from them; how extraordinary then ia it, 
that they have not given these explanations long ago, and put 
to the blush any one who might assert, that they found them¬ 
selves in a deplorable diflSculty, and not having courage to con¬ 
fess their errors, intended extricating themselves by the use 
of many words. Instead of a book of mere invective, had 
they published a volume of facts faithfully detailed, and such 
as bore properly on the question, the public would have given 
them credit for good intention, and would have been inclint d 
to believe, that whatever was still mysterious, might possibly 
** admit of easy and philosophical explauation." Hut they arc 
** surprised that the subject should have been so much obscured 
by those whose business it was to Uirow light upon it.” 

Yes, indeed, the subject has been obscured, and it may be 
observed, by the bye, that the difference in the results of those 
experiments, which were detailed by the Associates in coui t, 
was of itself enou^ to obscure the subject; to say nothing of 
the perplexity which their deviation in the constructiou of the 
apparatns threw into it. The publio» however, know by this 
time, which party has obscured the subject.—it is evident also, 
diat the Juries who tried the three separate actions which were 
brought by Messrs. .Severn and Co., well knew—and that the 
Directors of the Globe Insurance Office well knew—as they 
not otily cetopletely abandoned the idea of danger from the uil- 
app a r a th s ~4he very thing vHhich these Associates had for twelve 
months been labouring to establish, but to the utter discomfiture 
of these Associates, actually directed the counsel to declare in 
court, that they were perfectly satisfied, that this ^.pparatus 
letsmsd the danger—and so convinced were the Directors of 
the Globe Fire Office respecting the question, whether these 
Associatee, or the gentlemen with whom 1 act, had obicured the 
subject, that they did not think fit to put any one of these 
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usoeiated witnesses into the wi(DeBs>boi, to nskibim a ilogU 
questida On the last trial; -although all of Ihcm were in court, 
in full expeOtation of being examined. ^ 

It may be added, that Messrs. Severn, King, and Go. have 
no obtcuritjf on their minds respecting the subject; as ‘thiey 
are at this moment actually preparing to renew the 'oil*piioceBB 
on a much larger scale than it was before, and are busily en¬ 
gaged in constructing the apparatus for that purpose. The 
oil-vessel, more than three times as large as the former one, is 
already finished; it has a capacity of more than one thousand 
gallohs; and the sugar-pan, which is also under operation, will 
be of dimensions fully adapted to the size of the oil-vessel* 
Such is the answer which Messrs. Severn and Co. are preparing 
to give to the declarations and opinions of these Associates, 
respecting the extreme dxaiger of using oil in a sugar-house, as 
delivered in court, on the 16th of December last, on the trial 
versus the Directors of the Phoenix Office—all which may be 
seen at pages 321, 345,350, 354,367, and 371, of Mr. Gurney’s 
printed Report of that trial. 

Some persons have the talent, when they find themsdves in 
a difficulty, of making broad assertions without adducing any 
proofs. Almost every page of their work would furnish an 
illustration. Let tliosc, however, who may have the book, look 
at the following in-ttances: at page 36, is a charge of my 
having made partial and distorted comments,” and yet note 
single example is adduced. At page 21, is a complunt of my 
not having “ addressed the scientific public,” without ptdnting 
out a more suitable path than that which I have pursued; or 
imparting the secret by which, indepeodent of gratuitous dis¬ 
tribution, they have contrived to circulate their book among the 
” scientific public.” At page 56, they say, “ He has so stated 
his case, as to lead his readers to draw ialse conclusions; this 
may be done without saying any thing strictly untrue, but the 
effect is as bad.” This passage mischievously assumes an air 
of honest indignation; but would not the “ scientific public* 
have been better satisfied, if they had taken the pains of trying 
to exhibit one or two instances of this venial mendacity ? 
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At page 6I» 4e m veiy eolaiui peHage, “ wboever will per¬ 
vert what hu been mid for the porpoee of hie owninrgnmnt, 
may expect severe animadveruon when he is expoeed.* The 
tremibling which seized me on reading this, can easier be isu- 
fined than desctibedy bat my apprehenskm subsided when 1 
foued that thdr threat, instead of being pet into summary ex¬ 
ecution, ** vanished into thin airand that the words were 
merely designed to close a paragraph •handsomely and without 
trouble. Had they attempted to prove all they assert, their 
booh would, perhaps, have distended itself to more than de¬ 
sirable dimensions. It was better, therefore, to registen their 
ideas exactly as they occurred, and leave it to others to apply 
these. Thus as Drydcn says: 

" Ituy &gotted<beir notions ns they fhO, 

And if they riiymed end nttled, all wns wdL" 

In the same summary way do they attempt to make the 
pnblic believe, that I was the editor of the report of the first 
trial, though they have no foundation whatever for their sus¬ 
picions or insinuations. I was neither consulted respecting 
the printing of the report, nor had any concern whatever in 
editing it 

In page 05, we read, ** Mr. Parkes makes me say, that I 
had four hundred diermometers of Pastorelli; that the one 
used in the experiments was one of them.' It is not so printed 
in the book, and if it had it would have been wrong; it 
shews how Mr. Parkes makes free with other people’s words." 
To shew the nature of this exquisite quibble, read the words 
themselves, as taken down by Mr. Gurney. “ Was it Pasto- 
lelli’s thermometer,” ssid Mr. Scarlet.—Answer, " Yes: we 
had four hundred made by him, and I proved some of them 
•nd iband them good for common tbermonieters 

That no opportuni^ of making an unfavourable impression 
mi^t be neglected, they return to the charge, of my having in 
oourt aceosed one of them of having adulterated the oil on 
whidi he operated. This is often hinted at, and in page 16, 
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they Mqr, “ We come bow to anodiery end perhipi, aot the 
leeet extteordinary, of Mr. Parfc^' dingM egmoet ^ identic 
wjtnesiei to e^om he wee optweed* The flHttime he brought 
this accuMtiofii tree in court during die triaL**' In reply, I 
have no intention of calling in i}tteitton the title whach theee 
gendemen give themielvee of semt^ wUiteuet; yet 1 mult 
eey, that if they had been ambitions of being considered fiiir 
and candid witnesses, they would have felt it to be obligatory 
upon them to have added what 1 said in court on this subject, 
and also what the learned Judge said in his address to the 
complainant firom the bench; I can assure yon,” said he, 
” that to me, instead of conveying any imputation on you, it 
was entirely the reverse; it went only to say, in spite of human 
skill and observation, there might be a mixture in oil, but that 
no person could be less suspected than you 

As to the sample of oil which one of these assocaates thought 
fit to send to me in April, 1820, and the offence which they 
have taken at my returning it, 1 would ask any impartial 
person whether, if he had been professionally engaged as I 
was, in a cause where 70,0001. were depending in some mea¬ 
sure upon the caution and prudence with which he acted, he 
would have received any sample of oil that an opponent might 
have chosen to send him, and would have undertaken to 
analyze it, and subject himself to be examined in court uptm 
tlie result of that analysis; or whether he would not have re¬ 
turned it unopened, as I did ? It will hardly be credited, but 
this frivolous complaint is made in three difierent parts of tiia 
Associates’ book. 

** Laudea, Gaurc, nihil; reprehradia cuncta, rideto 
Ne placeas nuUi, dum tibi nemo pleoet” 

At page 63, they say what I confess did rather surprise me: 
*' Wilkinson spoke of concussions in the boiler, which Mr.Parkes 
tells us he never witnessed; we do not think he did. Jfa never 
perhaps, operated upon such a quantity of oil, at a temperature 
sufficient to produce them.” 


* See Mr. Gurney's Report of the First Trial, pages 907, 900, and 212. 
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Thii pmm> reminds me of n Tery in^portant experiment, nt 
wkfilili I> etfihted in Ae montk'of Dumber lest; and which I 
thMk, notwithstanding the abore aslertion, the Associates them¬ 
selves will allow to exceed, both m magnitude and importaaoe, 
any of their experiments; besides its possesring an advantage 
which NMW ^thetirf ecM hooff, vis., Aat it was made in an a{^- 
ratns exactly similar, both in form and sise, to the one which 
existed at the sugar-house at the time when the fire happened. 
The particulars are as follow 

On the second trial, the chemists, who were examined on be¬ 
half of Uie'defendants, advanced a new theory, vis., that if heat 
be applied to whale oil with gnat rapidity, and to a high de¬ 
gree, results very different from what might be expected in the 
common mode of heating will be obtained. In consequence of 
this, it was suggested that it would be advisable to ascertain 
what would be the effect of the rapid heating which tlicy de¬ 
scribed, if tried upon the oil in the large vessel at Whitechapel, 
and which had been kept heated to 340° and 380° for forty-one 
days, and for ten hours in each day. 

Accordingly, on Saturday evening, the 16th of December, 
while the trial was pending, Mr. Dalton, Mr. Cooper, Mr. Wil¬ 
son, and I, went down to the sugar-house, for the express 
purpose of putting this new theory to the test of actual experi¬ 
ment. And in order completely to meet their assertions, we did 
not li(^t the fire under the oil in the usual manner, but deter¬ 
mined to prepare the fire previously, that it might be applied to 
the oil as suddenly as possible; and vre [irocecdcd tlius: 

At nine o’clock at night, a fire was lighted upon a black¬ 
smith*! hearth, which, fortunately, was situated close to the 
room in which the oil-vr ^el stood. This fire was urged by the 
smith’s bellows until the fuel was completely lig’ited up, and 
then it was put at once firom thence into the fire-place, over 
which tiie oil-vessel stood; and at that time tlie vessel contamed 
more than 100 gallons of that oil, which had for so long a time 
been snbmitted to the repeated heating already mentioned. 

While (he fire was preparing, two long thermometers, highly 
graduated, were fixed in the vessel, one of which was merely 
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immened in tlie oU, while tiba 9^(,j||tB.na4ej(0:*|ll|bdireQtjl^- 
upon the bpttoni of the oil veBt^t;}, and .both dipped inte lilwt 
part of the vessel which was immedi^Ij; pver the dre. , j 

When every thing was thus arranged, popper imdoitpofc 
the management of the fire; and, by close attention ttmeto^ 
the heat was brought up as rapidly as possible; while 
'of our party attended to note down the increasing temperature 
of each thcmiumeler every five minutes. At similar intervals 
one or two of us attended to the leaden tube, which issued pen- 
pcudicularly from the top of die oil vessel to die height of twel\p 
li'ot, in order to examine the nature of die vajiour which issued 
from it. It is necessary to observe, that this tube was origiunlly 
sixteen feet long, but the end ol' it having been accidentally 
injured by the workmen, we cut oil’ four feet lisfore we com¬ 
menced our operations. 

Ill ennsequcncc of tin gieat Hie which was kept up, the oil 
very soon begau to give out a laige quantity of vapour, the 
nature of which was examined iiei) five miuntes, by the appli- 
ealion of lighted randies aud picees of ignited deal; but in no 
instance did wc iiiid any thing that was inllammable issuing 
(roni (lie lube; but, on die contrary, every ignited substance • 
w <<< iiui>i"dint( ly exting^uished. 

WIe n Ihe oil attained the temperature of between 400^ and 
.'100', llsi ^.nell becami very oifeasivc, and the vapour which 
isKiied fi om the leaden pipe was i cry abundant, but it was still 
iiniiifiainmabic. 

All this lime the fire was uigod as much os possible, and was 
«!0 inters(', that the door of the furnace was continually red- 
hot. Krciy five minutes the Icmperatiir of the oil, os indi¬ 
cated by the two thermometers, was noted down, and two of 
UB went up staii<> tu <>\aminctl\c safcly-tube cuniieetod with the 
oil M’ssel, and though vapour was constantly passing through 
it, in no insi once did wo find it inflammable, but the reverse. 

When the temperature of the oil was raised to something 
under 550^, ^ was obliged to desist from trying the inflamma- 
bility of that which issued from the tube, as the large room, 
which is fifty-fom feel by sixty feet, and nearly tw'eUe feet 

Voi. W, 1 
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had become so fhil of vapour, which was so disa¬ 
greeable and oppressive to the lungs, that I could not breathe 
in it. It is further observable, that this experiment was made 
in a part of the newly-erected sugar-house, before any of the 
windoits had been put in, or the outer door hung; circum- 
sumces which allowed of tlie escape of much of the vapour 
into the atmosphere. 

When the oil had acquired the temperature of nearly 580^, 
Mr. Dalton also was obliged to desist from carrying a light 
to the orifice of the safety tube, the suffocating effect of the 
oil vapour was so intolerable. 

It was now found very diflScult to raise the temperature, 
though the draught of the fire-place was very great, and the 
fire was made as large as possible. Still, Mr. Wilson and 
Mr. Cooper persisted in going every five minutes across the 
large room already mentioned, to apply a lighted candle or a 
lighted strip of deal to the end of the safety-pipe; but in none 
of these trials did these gentlemen find tlic vapour in the least 
inflammable. 

During the whole of tliis time, the stench ro)iliiiucd to 
increase, although the mercury in the thermometers mounted 
slowly; and when the oil was brought up to 600°, tlic two 
gentlemen last named were compelled to say, that they weie 
unable to go thiough the cloud of vapour any moie, foi 
the purpose of applying a lighted candle to Uic end of the 
tabe. 

Being still desirous of prosecuting the experiment as far as 
possible, we had no means left but to engage two of the men 
who had long been inured to the Jieats and offensive smells of a 
■ugar-house, whom we instructed to go witli a lantern across 
the room while wc stood on the outside of the door to witness 
their application of lighted candles to the end of the tube, This 
was done every five minutes, and we took care every time to 
place ourselves in such a situation that we could witness their 
gbing op to the tube, and applying a light to the orifice. In every 
trial the vapour extinguished the light, instead of being itself 
ignited by it. 
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In this waj, by dint of painful persererante, the oil was 
brought np to the tempeiatnre of 610^ without onr having per¬ 
ceived the least sign of the inflainmaition of the oil vapour. 
We were, however, now under the necessity of closing the ex¬ 
periment, in consequence of the luting whidi stopped the holes 
in the arched rotff of the oil vessel having cracked, and allowed 
the vapour to come into the room where the vessel stood. This 
accident occasioned such an intolerable stench in the room, 
where there was no window or second opening through which it 
might have been ventilated, that no person was able to remain 
in it a sufficient time for keeping the fire up to the necessary 
pitch. This was attempted in several ways, but all our en¬ 
deavours to raise the oil beyond 610°, proved frustless. It 
must boweter be mentioned that when the oil had acquired the 
greatest heat which we were capable of giving it, the vapour 
that issued from it wus still umnflammable, and always extin¬ 
guished the light when presented to it. 

It required two hours and ten minutes to bring this large body 
of oil to the temperature of 610°; and daring the latter part of 
this time the neighbouring streets were, to all appearance, full 
of \apour. The process occasioned a general astonishment 
throughout the vicinity of the sugar-house, in consequence of 
the smell, by which the inhabitanis of the houses round about 
w'cre annoyed. Tlie quantity of coal consumed was somewhat 
more than five bushels. 

lliis experiment, unfortunately, was not made until all the 
evidence for the plaintiffs had l>een gone through, or the parti¬ 
culars of it would have been related in court; as it must be con¬ 
sidered, by every impartial person, who has attended to the 
sul^ect, to afford a complete answer to all the theories which 
have been brought forward to prove that the vapour, or gas, 
from the oil apparatus had set fire to the buildings in which it 
was placed. 

Thus 1 have endeavoured to reply to the principal parts of the 
work which these Associates have thought piopor to publish. 
Their book has evidently not been written for the purpose of en- 

I 2 
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)igMN^g*'dte*pablic-—>Hiiotfop0ie'|Hii)¥»eaf mddogtfae beat 
apology they could to Messrs. Severn and Co. fcr the obioutity 
in which they had involved the queition between theoK and the 
Insurance Office8~r->4iot for &e pu^se of making any apology 
to the Directors of the Insurance Offices for having, by means 
of fallacious experiments and illusive speculations, induced 
them to entail upon themselves enormous expenses in trying in 
the courts of law the validity of the claims of tlie insured—>-not 
for the purpose of apologizing to Mr. Wilson for the pecuniary 
losses which they had occasioned to him by the unmerited odium 

which they had cast upon his Patent-invention-^not for the 

purpose of apologizing to the Philosophical Public for the uncer¬ 
tainty and temporary disgiace which their proceedings had cast 

upon the science of chemical philosophy-uot for tlic purpose 

of explaiuingwhy they were induced to operate with apparatus so 

totally dissimilar to the original apparatus-nor for thepuqiose 

of detailing some experiments and results, until then untold, 
which had tended to mislead tilt nisi J\(s .iiid thiir eiuplo}eis 
—but tliey have laboured solely with the vain hope of in¬ 
juring an individual for the part he had taken to discover 
where the truth lay, and to make that tiuth manifest to die 
public. 

Having now nearly finished what I mtended, I earnesdy call 
upon these Associates to ask themselves seriously, whether 
they ought not to make ample apologies, and give satisfactory 
exidanations to all parties concerned; for I can assure them, 
the Scientific Public will require it; unless dicy can make 
such an exbiblUon of new, perdneut, unanswerable, and con¬ 
clusive experiments as will carry conviction to the minds of 
all, that their opinions were founded in truth—and ours in 
error. 

But, if the experiments of these Associates have already 
elicited any new facts to enrich the Science of Chemistry;—if 
their investigations have in any way tended to illustrate the 
case for which they were undertaken, the experimenters have 
been most unfortunate indeed, lake Cassandra, they have 
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rqteatedly pnpheiied, and flke htr, have beeH'fated not to be 

bdieved. 

■ 

** ’toae etiuD btis Bpecit Ciuuidfa fnturit 
Of^ Dei JuMtt non unqttttn eredHa TniMa.’' 


I am aware that there are but few occasions on which 1 

f 

ought to speak of myself in public; but, called upon as I have 
been, I trust I may be excused in saying, that nothing can ever 
deprive me of the satisfaction which results from the recollection 
of the successful exertions which I have made, in conjunction 
with others, to expose the absurdity and dangerous tendency of a 
scries of extravagant and delusive theories, which had been pro¬ 
mulgated for the purpose of propping an unworthy cause; and 
whieli would, if either of them could have been established, 
have had the effect of depriving a company of deserving in¬ 
dividuals of no less a sum than sixty-tliree thousand pounds, 
to which they were in law and equity entitled. 

It is also no small source of gratification to me to reflect, that 
I have in some measure been instrumental in warding off the 
attacks which h.rd been so icpcatcdly aimed at the Patentee of 
the Oil Apparatus, and also of proving to the satisfaction of the 
public, that his process for boiling sugar and many other sub¬ 
stances by means of heated oil, is not only ingenious and easy 
of application, but perfectly safe and economical; and that, in 
a variety of ways, it is likely tn become one of the most useful 
inventions that has for mauy years past been presented by 
Philosophy to the Arts. 
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Art. XII. Proceedings of the^^^dt Soc»i[y o^ Londoie. 

Tai following* papen haw beeiT lead at' the table of the 
Royal Society ainee tw Chriffpiu vacation., 

J/RVART 18, 1821.—An account of the comparison of va- 
rioua British standards of linear measure, by Captain Henry 
Rater, F.R.S. 

4a account of the urmory organs and urine of two species 
ol the genus Jiana. bvJohn i)ary, M.H. F.R .S. 

J • '>. *2 /. 4n account of a micrometer made of rock crystal, 
by Mr. Gl* ge Hollond. 

Fib. 1.—'fhe Bakerian lecture: on the best kind of steel and 
form of a compass needle, by Captain Henry Kater. 

Feb. 8. —^Notice respecting a lunar volcano, by Captain 
Henry Kater. * 

Feb. 15.—An account oC observations of the eclipse of the 
sun on the 7th September, 1820, with the equatoiidl sectoi 
belonging to the RadclilFo Obsoivatory, by the R.e\erend Abram 
Robertson, D.D. Sav. Prof. Astron. 

Feb 22.—^A further account of fossil bones, discovered in 
csirems in the limestone rock of Plymouth, by Joseph 
Whidbey, Esq. 

March 1.—On the aeriform comjpounds of charcoal and hy¬ 
drogen, with an account of some additional experiments cm the 
gases from oil and coal, by William Heuiy, M.D. 

March 8.—On the length of the seconds pendulum in dif- 
icNBt latitudes, by Captain Edward Sabine. 

March 15.—Observations on naphthaline, a peculiar sub¬ 
stance resemblmg a concrete essential oil, which is .apparently 
produced during the decomposition of coal tar by exposure to a 
red heat, by J. Kidd, M.D. Professor of Anatomy at Oxf^M 

March 21.—On the papyii oi Ilorculaucum, by 'fi. H. 
Davy, bait. P.R.S. 

March 28.—On the abcnation of compound lenses and ob¬ 
ject glasses, by J. F. W. Hcrschcl, Esq. 

An account of the skeleton of the Dugong, by Sir E. Home, 
Bart. 
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1. A Syitmt ^ Ohemutrjf, in Four VoUma, bg Thomas Thom- 
soK, M. D., the Sixth WUHoh, Londtmt 16^. 


Ir coDjecturinff the future foitunes of mankindy from 
past and present condition, moralists have confined fheir views 
chiefly to political and religious considerations. The difiTiiaion 
of general literature has been regarded by many a« of equivocal 
benefit, since in this i »pect the press has been too often a 
pander to the basest propensities of our natuie. R-J >)u>i'e is 
one ameliorating power, of modoru growth, wlii^ ‘i hii < been 
almost entirely overlooked, though its influence k great, and 
unalloyed with evil. I’he cultivation of chemical science, btL 
all raiiks, from the arclidiike to the artisan, has spread a spinl 
of tranquil research and jihildiilhropic byni])athy, through the 
whole family of Em ope. fn each of its enlightened states, there 
is a society, rcspeetahle by its iiumlxi's, talents, and virtues, 
who are ardently devoted to this fascinating and fruitful study ; 
and who find in its pin suit, an mexhaustible source of intel¬ 
lectual vigour and delight. Every new discovery and improve¬ 
ment being a real heiiefaetion and positive increase of enjoy¬ 
ment, to the whole eheiiiieal w orld, excites in every well-consti¬ 
tuted bosom, a feeling of gratitude and friendship towards'the 
successful iurestigatoi', in whatever country or condition he baay 
he placed. Hence, though human infirmity has introduced 
u few blemishes into the history of modem chemistry, its 
career has not been disgi aeed hy such angry and jealous de¬ 
fiances as were biUided about over Europe a century ago, by 
L( ihiiitz, the Beriiouillis, and other leading geometers. Witn 
some trivial exceptions, resultiug from temper and situatiep, the 
chemical history of our time exhibits a fairer picture of human 
nature and purer patterns of liberality, ti nth, and justice, tlian 
can be paralleled in any extensive assoeiatioii, since the primitive 
Christian chuiuh. What a contrast between the cordial co-ope¬ 
ration of European chemists, and the polemic sectarianism of the 
]iliih>sophtT: oi Greece. Hic names of Davy, Wollaston, Ber- 
tiicmt Gav-Lussae, Berz'lius, Klaproth, and Werner, create a 
legaiu t.\t !i fur (he country winch each respectively adorns, and 
will minister to its leiiowii, in ages and regions too remote to feel 
any interest about those bustling spirits, who now flutter round 
the summit of its political pyramid. Into what insignificance 
do the grandees and demagogues of aneieut Syracuse dwindle, 
in the venerable piesence of Archimedes! 

The activity of the modern chemical a oi Id is no less remark- 
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able than its litoality. The ljusy fermentation of its ipirito U 
itrilKiit 
jonm 

ebnreBTOuding multitude of scientific readers.' Besides 
thii humber of general studentt^who, from the cloisters of clas 
sicU literature,'tmd of ||«ometiyt have been allured to enter the 
tein{>le of the modern Hermes, by the singularity, splendour, 
and importance of the trophies which it displm; an immense 
crowd of votaries have been summoned from the manufacturing 
classes of society. Chemistry has thus created a new popula¬ 
tion of practical philosophers, who reason more profoundly and 
accurately than the old masters of Grecian wisdom. Every me¬ 
tallurgist, bleacher, dyer, calico-printer, idtriol or soda manu¬ 
facturer, ^e., who aims at precision and perfection in his pro¬ 
cesses, becomes a student of chemical science, and follows, witli 
a lively interest, every discovery which may bear, in any way, 
his peculiar art. 

While chemistry invites the scholai to tiic laboratory of na¬ 
ture, by tile wonder^ which she is ready to rc\eal, aud the 
manufacturer by th«* hope of applying to jieeuniary advaiit.!^!.- 
the secrets thus ac(|uiron, tiuia is no Ibriuidablc obstai'lc pl:u (d 
at the eutmnoi'-gatc. The candidate of ineeli.imcal science must, 
on the other hand, plod first of all (liiou^h the fatiguing and 
intricate avenues of inathumalics, 1 m fun he can become a siiC' 
cessful student. Ih‘ derives hut a few gviuial piinciplis fium 
observation and experiment; and from these be must oblaiii, l>y 
mathematical piocedurc, an infinite mimbi.i of deductions I'lic 
chemist can bnt rarely vi ntuic to • mplny the rigid ini thuds iif 
geometrical icsearcli. llis gcucial fa^l^ ar«. not iiiiuie)(iii.s; 
and are modified hy a thousand peculiaiitii s which expiiiiiuiit 
alone can ascertain. Mechani(.a] sciLiice eonsiiK rs liu- most 

S eneral qualities aud actiuus of bodies; chemkai vi n(\,tbc 
ifferential and specific. Tla fomur lauucbes oiu at oua into 
the wide ocean of research; and, <>iiiil(d by li<i quudiuiit and 
compass, discovers lu w lands. The Ir.ttei st< (rs alone a strange 
and ever-varying shore, witli the plumb-liue iti lici hand, and 
examines at every turn, tin structure of the coast and the uaturu 
of its productions. A few .vpitits, impaliait of this suvile, 
thnugn sure navigation, have stood \entiiroii'>ly out to sea, trust¬ 
ing to their charts and instruments, but after a vague and 
perilous voyage have either rcturmd into soundings, fatigued 
and disappointed, or have perished in the vurti \ ul' liyjiolhcsis. 

If we estimate the proportion of clK'rnic.il sludi'iits, in a 
country, from the number and \ariety of its ehi-inieal publica¬ 
tions, Gre.it Britidii "uuM vcm eiititb-d to liieli jiie-emiiienre. 
We posses', five jouii' ils d in ii guat nieasuie to themis- 
try, besides the Transactions of the diifercnt scientific suciolie.s 
ill which rhemisti^ uid its subordinate studies occiqiy a pro- 
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mincnt place. Oar press pours'foiib^ almost aoiw^jri 
mentoj cate6hi8mi, eimeats, ptindpleB, manuals, wtionanes, 
systems of, chemistry, and oonrersatu^ on it, in great nro- 
fusion; of which the successive editions prpve the demana for 
them to be oobstantly renewed. We havO} at feast, six xespeptr. 
able chemical conimlations, by different person^ while the French 
nation are satisfied with one treatise, that of M* Thenard. 

Over all the British compilers, Dr. Thomsmi claims prece¬ 
dence. Some of the^others are content to transcribe from his 
collection, but he seldom or never condescends to pay any of his 
brother compilers a similar compliment. Possessing the minute 
patience of an index framer, rather than the enlarged capacity of a 
systematist, he has contrived to bring together, in his successive 
editions, a great number of chemical facts, with copious refer¬ 
ences, convenient to the student, and imposing on the general 
reader ; but in our opinion not entitling his woik to be called a 
System of Chemistry, llie account of this science which he 
drew up for the supplement to the Edinburgh EiiccyhpeBdiat 
which speared about 1800, presents all tlic peculiar qualities 
of Dr. Thomson's manner of writing, and is by fur the best com- 
|M‘n(l of chemistry which ho has yet ofl'ered to the public. When 
the detail of phtrnomenu ib condensed wilhin such a compass, 
his scholastic divisions and subdivisions on the Peripatetic plan, 
answer very w« 11; and form a convenient catalogue raisonme 
of the fa(‘ts. But we think that he has failed on attempting to 
extend that sketch into a system. Whenever he begins to gene¬ 
ralize, his teolniieal decision of manner leaves him, and, to the 
sur])risc of the readers of those clear details, which he had 
merely transcribed from experimeutnl chemists, he becomes ob¬ 
scure iuid contradictory. To tins defect, n more serious fault 
has been added; and uliich, progressively gaining force, has of 
lute grown almost iiil ileiable ; we mean, the preference of hy¬ 
pothesis to fact on imionu'rablc occasions, so that it is difficult 
fur the c\p(‘rienced cluanist, and iaipossiblc for the tyro, to dis¬ 
tinguish between them in his works. 

In his earlier editions, Dr. Tlioiuson wn.^ content to transcribe, 
with docent fidelity, llu* rosv .irchca of pi actieal chemists, and thus 
aec|uircd deserved reputation as a compiler. Wlicu, however, 
he conimciiced his Annuls of Philosophy, he assumed a new 
character; erecting hims. If into a supreme judge of all scientific 
publications, he dealt lorth his praise and censure with a dog- 
.matism, very imposing on superticial iiiiuds. His annual sum- 
inaries of ehemiciil improiemeuts appurtioui'il to each chemist 
his share of public reputation; and though (lim-'V and incorrect, 
were regarded by tyros, as speciincus of singular sagacity. 
Kven these, liowcvei, have since I’o.iml out, th.it keenness of 
temper is not synonymous with philoS 'i>hi< til. i umeii; for there 
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iMueiVcdy a siogle dete min atipp of pp. T^omgon'f on va 
cSmipa} subject of difficulty, duriqg last 7 «xw, irjhlf£ 
hM sot been reversed. The angry ^ne, m<^over, (d^cji hebf# 
of late introduced into scientific ^iscuaaion, merits tptigpjljbt; 
an it tends to disturb the hannonv which, with slight exceptions, 
has long prevailed among all ^ eminent cultivators of <)he- 
mistry. 

Every contributor, indeed, to the general stock of knowledge, 
however slender hia contribution, should be viewed with friendly 
eyes, unless hu motives be obviously corrupt and lub commu¬ 
nication either equivocal or calculated to mislead. But above 
all thing**, we ought to receive with gratitude evuy ^ift from the 
dibLinguished vot.ii‘ thv. science, to whose disinterested 
geniu.. ' - Abtonishirg \ ogressiou is due. Such men ought not 
to have uieir rebcarches control orted ou fiivulous grounds, or 
be treated with contumely and petulance. 

Dr. Thumsou’b attackb on the exalted reputation of the Presi¬ 
dent of the Royal Society have long excited our surpiise and 
indignation, and ob we obbcrve them btill persevered in, and still 
unanswered, we shall ubc our humble eudeavours to expose 
tlicir injustice and futility. In the second volume of the Annals 
of PhiloMphy, page 33, he say&, “ Sii Humphry Davy has em¬ 
braced the Daltonian theory, with some modifications and 
altciations of terms; but his notions are not quite so pcispi- 
cuoub as those of Mr. Daltou, and they do not .tppi'ar to me so 
agreeable to the principli s of sound philosophy.” Sir H. Davy’s 
view lb the simple lepreseutation of facts; Mi. Dalton's ib mixed 
witli hypothesis; toJuch is most consonant to sound philosophy, 
we leave our readers to determine. In Di. Thonibon’s com¬ 
ment on the claim of Mr. Higgins to the atomic theory, we 
have.the following passage: “ 1 wrote the note which has 
occasioned all this ^scubbion, because 1 thought Sii H. Davy 
(seated Mr. Dalton hardUy and unjustly, in the notes to which 
1 had formerly alluded. I was not ignorant of the roasonb 
which prepossessed Davy against him, and his notes struck 
me as something like an attempt to ciush lum by the superioi 
weight of his own name and bituation*.” But the full fotce 
of Dr. Thomson’s hostility was exerted in depreciating the 
Miuer’s Safety-Lamp. lu lepoiting the pioceediiigs of the 
Royal Society for .lanuary 11, 1816, Dr. I'homsoii, speaking 
of Ae property of a wiie-‘'icvc to iiitiToept flame, snys, “ This is 
certainly one of the most exlraoidinaiy ai..^ unaciountahle tai ts 
uounceU'd aiih lIil piop.ig.ition of heat and coinbubtion. It is 
pobbihlc (siippostny the Juct to be cornet) that so great an 
attraction may exist belwcLn the vviie and the air surrounding 
tliLin, that the luteinal comhubUon and expaiibion u not able to 
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displace it If we innpose neh a fiMAneis to exist, it would 
account for the oxnlOHra not kindly die surrounding nuxtaft 
on the outsjde oi ^ sieve. Ihis contrivance (auppo^ U 
ejffkcttu^ would co^letely answer the p\tfpose of Ae mtnei^.*' 

The Doctor’s insmuations and theory are of a piece. In Sir 
H. Davy’s pmnoiif paper in the Transactions, reprinted in the 
PhUotopIiictd Magaame, for December, 1815, we find the fol¬ 
lowing luminous passage: '* In comparing the power of tubes of 
metal, and tliose of glam, it appeared that tl^c flame passed 
more readily through glaJatubeB of the same diameter; and that 
explosions were stopped byinetallic tubes of ^ of an inch, when 
they were’ inch long; and this pheenomenon probably de¬ 
pends upon the heat lost during the exj.' oion, in contact with 
so great a cooling surface, which brings tlie temporal i vi the 
first portions exploded, below that required for the firing of the 
other portions. Metal is a better conductor of heat than glass; 
and it has been already shewn, that the fire-damp requires a 
very strong heat for its inflammation.” So much with respect 
to the fact being “ most unaccountable" at tlie time when Dr. 
Tlionison wrote the above re^iort. The absurdity of his own 
theory will appear, from a decisive experiment in Sii H. Davy’s 
preceding paper. “ But 1 was not contented witli these trials, 
and I submitted the safety canals, tubes, and wire-gauze sieves, 
to much more severe tests; 1 made them the medium of commu¬ 
nication between a large glass vessel filled with the strongest 
explosive mixture of carburetted hydrogen and air, and a bladder 
i or \ full of tlic same mixture, both insulated from the atmo¬ 
sphere. By means of wires passing near the stop-cock of the 
glass vessel, 1 fired the explosive mixture in it, by the discharge 
of a Leyden jar. The bladder always expanded at the moment 
the explusiuu was made; a contraction as rapidly took place; 
and a lambent flame played round the mouths of the safety 
apertures, open in the glass vessel; but the mixture in the blad¬ 
der did not explode.” Here the air was displaced, but. not 
kindled; in din ct confutation of Dr. Thomson’s theory, and in 
justification of Sir H. Davy’s expression, chemical ^re-sieve. 

The pages of Dr. Thomson’s Annals became for some tima 
thereafter, the receptacle of much criticism, and invective, 
against the safety-lamp and its invcntoi. Since tliat period, 
however, Doctor Thomson has set up as the Autocrat ed 
Chemistry, assigning to each of his cotomporarius, the raidc 
he ought to occupy, with despotic decision. Of M. Gay-Lussac, 
he says, “ Wc may pity the pusillanimityf; ” and he arraigns 
M. Tbenard witli downright dishonesty, as we shall shew in 
the sequel. “ Mere experimenters,” says he, *‘may relin¬ 
quish tne field; for there is not a great deal more, which they 
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tHHhdOf «ad to mere' maflieinaticians, chemistiy at present, 
toii pteVably for some tilme to come, is forlndooi graund*.** 
SA^does this ridicalons interdiction a^nstmereeacperimenters 
tolly ‘iridi his panegyrics on Mr. Donovan's merely experimental 
results, on the oxides of mercury, which are bconmtible with 
ihe atomic theory, as taught by Dr. Tliomson ? ** IHie methods 
followed by Dr. Wollaston," adds he, in the same paper, ** Pro- 
fMsor Beraelius, Mr. Dalton, and indeed, every person who has 
hitherto turned his attention tp the ibpmic theory, arc obriously 
not susceptible of any great 'degre^>f precision. They have 
been guided entirely by the analyflbal researches, without any 

g ineral principle to direct their choicef.” Or, in other words, 
r. Thomson is the only chemist whose methods arc susceptible 
of any great degree of pi ccisioii. All the rest “ may relinquish 
4he field." These interdicted chemists arc much obliged to him 
for the information, that “ their analytical researches have boon 
guided entirely without any general principle." The world 
happens to be of a diti'erent opinion with reg^d, at least,' to the 
celebrated author of tlie equivalent scale. 

Hnving de]weciated most of his eminent cotemporarios in 
detail, the next step was to attack them en tfuuse. Accoidingly, 
he drew up an analysis of a book;, which he evidently did not un¬ 
derstand, that he misrht ha\ e an opportnnity of attacking the 
most illustrious scientific association in Eurojie, the Royal 
Society of London. The accusation of haughtiness, as made 
by Dr. Thomson, is quite comical, as well as his code of in¬ 
structions to the Council of tliat Society. “ The coroiuittec of 
the Royal Society ought to bear in mind, that the harsh kjcc- 
tion of the lucubrations of a younir ex|)erimenter has a tendency 
to damp his ardour in the cause of science, and may possibly 
even drive him into idleness. It is this hanghtincss on the part 
of those, who have srf fhrvisrfivs vp as judges of ]ihilosnphical 
merit, which has diniinisln d. In so great a degree, the numlK'r 
of experimenters in this country. Whether our reviews, and 
our Royal Societies, have not of late years been more injurious 
than favourable to the intmests of science, is with me no longci 
a question. When leoinpare M. Delitc's pap<-r on the electric 
column, Mr. Donovan’s paper on the oxides of mercury, and 
Mr. Barlow's paper on magnetism, all ot which have J>ccn re¬ 
jected by the Roy 1 Sofi'-tv, within tlurtC lew years, with many 
papers published by tli.i^ h'ii'iHil body. 1 cannot avoid feeling 
a good deal of surprise, mixed with rctriet. Thf Committee of 
ihe Royal Society ought to he imyorhut. But when we find auch 
curious facts as are contained in the three papers abovc-mctt- 
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tioaed, not sufficient to compensate for the in^ierfections which 
th^ may have displayed, while all,the pliers written by<aao- 
ther favooi^ individual, however numerous, however cxpeniive, 
however trffiing, or however absurd, are sure to 6nd a place in 
the transactions of that learned body, we may p;ive them credit 
for many good qualities, but certainly not for impartiality, A 
man of science, therefore, need be under no manner of< uneasi¬ 
ness, thou^ his discoveries are refused a place in the Trans¬ 
actions of Uie Royal Society*." 

It is not diflicult to discover one source of Dr. Thomson’s 
animosity against that illustrious body, in addition to his desire 
to be considered the most exact and impartial chemist of the 
age. While its records hold forth to ailmiralion, the disco¬ 
veries and iniprovenicnts of so many of his cotemporaiics, they 
do not present one memoir of lus, which pubterity will respect. 
Ills paper on oxalic acid ue sludl consider in the sequel. It 
would nave been well fur his icputatiou, had it been quietly 
withdrawn; u favour permitted m 181G, to its fellow in error, 
on phnsphoric arid aiul the pho'.phates. 

VVe also observe, that in all his rtccot (oinnmuicalions to the 
pn!)lic, he curiios to tiu i< utmost cMciit. info lucruture, Bcrthol- 
iot's principle of altractiMi,—that masb may compensate fur 
uc.ikiJCbS of ehimu-al fojct. The wliolc informalioii contained 
111 ilia four papi la on the spuiitiu ,>id\itiea of the ;>ases, and tlie 
true weights of the atoms, might have been easily conveyed in 
one-twentieth of the compass. 

lliis preliminary devclopement will uiablc ua to understand 
the composition of his S^item ; tlie following aiirvey of which 
we shall endeavour to render iuatiuciive to our readers, and 
useful to chemical science. 

And, in the first place, we may apply to our modern atomist 
Bacon's censure of nib protot ype Democritus. lUe emm ita ver- 
satur III particulis rcriiin, uf fahricusjirc negUgatf. In a cri- 
tique on the preceding edition of Dr. Thomson's work, we 
pointed out the want of systematic anongement, and the ab¬ 
surdity uf his general divisions; which, as we expected are 
retained in the present. “This woik, therefore," sa^s he, 
“ will be divided into two parts : The. first will comprehend the 
science of chemistry, properly so called; the sccona will con¬ 
sist of a chemical examination of n.iturct.” 

This distinction is preposterous in the extreme. All the phy¬ 
sical sciences are merely examinations of nature, and the science 
of chemistry, miuutcly so. His notions of chemistry miut be 
strangely confused, who thinks he can first construct the science, 
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^ afterwards enter on a chemical examination of nature. As 
as sheet of his four volumes, he violates the rules of indne- 

tjhre Iwc, we cannot suppose him versant in the gireat work of 
Lord Bacou. Had he read the first aphorism, he would never 
have ventured on so vicious a division of chemistry. *' Hongfo 
nature minister et interpres, tantum facit et intellipt, quantum 
de natunn ordine, re, vel mente, observaverit: nec amplm scit out 
jpotett.'* Hence, if his first part be not an examination of nature, 
it is wwthless. 'Why should ulmin, nicotin, emetin, asparagin, 
cerasin, inulin, staren, indigo, gluten, pollenin, fibrin, olivilc, 
medullin, fuhgin, and all his other ins, be discarded from the 
science of chemistry, nroper/y so called: while morphia, strychnia, 
brucia,picrotoxia,delphia, the acids, benzoic, boletic, moroxylio, 
meconic^ oxalic, nifllitic, citric, isaguric, kramcric, ellagic, 
gallic, with tannin, oils, fats, bitumens, and many other native 
products, are all removed from his chemical examination of 
nature i The consequence of this violent disruption and dis1o> 
cation of objects, naturally allied in their origin and composition, 
is a perplexity and prolixity, disgusting to the reader, and wordiy 
of the darkest days of the schoolmen, from whose endless arti¬ 
ficial distinctions Dr. Thomson’s are manifestly copied. 

He has reprinted the preface of 1817, in which he says, 
** concerning tlie arrangement which I have adopted, it appears 
unnecessary to say much. It is merely an improvement of the 
arrangement, followed in the preceding editions of this work. " 
We agree in thinking, that it is not for the Doctor's interest, 
to say much ” about his arrangements; but we differ entirely 
as to the pretended improvement. It is, on the contrary, a de¬ 
terioration, as we shall presently prove. In a brief " adver¬ 
tisement to the sixth edition,’' Ac says, ** the additions have 
been very numerous, and will be found of considerable import¬ 
ance." Now, we find the additions to be trifling, and for tlie 
most part unimportanL Of the 2ti00 pages contained in his 
fbuf volumes, there arc not fifty new written; while the grossest 
errors and mis-statements arc reprinted from the former edition, 
with book-making despatch. Indeed wc arc at a loss to learn 
why a new edition has come forth. It was not spontaneously 
called for, and nothing hut a decidedly superior work should have 
been tendered to the public. Instead of which, the present book 
is, relative to the actual state of the science which it professes to 
represent, incomparably worse, and more defect ive than any pre- 
cMing edition. In every thing regarding the philosophy of che-i 
mis^, or the dcvelopcment of general principles, it is ten years 
behind. Even the atomic tlieory, which Mr. Dalton placed under 
his protection, is expounded in a confused and partial manner. 

^ We shall now proceed to support these allegations by indi¬ 
vidual examples. His introduction is a poor specimen of compo¬ 
sition. ** As soon as ucgiiu w unux, und to reason, the 
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different objects which surround him on all sides naturally en¬ 
gage his attention. He cannot fail to be struck with their 
number, diversity, and beauty; and naturaXly feels a desire to 
be better acquainted with their properties and uses." His 
division of science into two great branches is awkwardly copied 
from Professor Robison *; “ the first comprehending all those 
natural events, which are accompanied by aensUjh motions; 
the second, sdl those which are not accompanied by gensSble 
motions. Tlic 6rst is Natural Philosophy; the second is Che¬ 
mistry." “Chemistry, then," be subjoins, “ is*that science 
which treats of those events or changes in natural bodies, which 
are not accompanied by sensible motions.'’ Are chloride, iodide 
of ^tc, and the detonating metals, natural bodies ? And, are 
fusion, evaporation, effervescence, combustion, explosion, ^c. 
events, not accompanied by sensible motions ? On the other 
hand, the whole doctrines oi statics arc independent of sensible 
motions. Change of interior constitution is the criterion which 
distinguishes chemical, from mechanical, abtion. When this 
change does not supervene, the event should be referred to 
natural philosophy. Tims the study of doubly-refracted and 
polarized light, belongs to physics; that of the oxidating and 
hydrogenating rays, to chemistry. A similar distinction ought 
to be observed with regard to the distinct actions of both 
electricity and caloric. 

“ The science,” says Dr. T., “ therefore naturally divides 
itself into three parts: 1st. A description of the component 
parts of bodies, or of simple substances, as tliey are called; 
Sd. _A d( scriptiou of the compound bodies, formed by the wninw 
of simple substances: 3d. An account of the nature of the power 
which produces these combinations. Tin's power is known in 
chemistry by the name of affinity, 'fhese three particulars will 
form the subject of tlic three following books.” The above 
enunciation constitutes nearly Uie whole of one head, entitled 
Principles of Chemistry, which stands at the beginning of the 
work. Now, one might certainly expect some general ideas on 
the princivles of chemistry, to usW in the details of simple and 
compound substances, whose elimination and combination qra 
to occupy the first two volumes. Yet no preliminary explana¬ 
tion whatever is offered, to guide the student through this 
intricate maze. To supply this grie\ous omission, should he 
have recourse to the tlurd volume, where affinity is discussed, he 
will derive little benefit; because the subject is treated in a 
manner unintelligible by the b.'ginner, and unsatisfactory to 
the proficient. Nothing can be more untrue, therefore, than bis 
assertion in the preface, of “ its being better adapted to convey 
a clear idea of the present stale of the science, in all its bearings. 
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tq ^,tyro» who is just conimeDcing the study^ thiD any other 
th^l'haTeyet seen." On the contrary, we affirm, without fear of 
contCBdiction.from any chemist of the age, that it is tvorw adt^ 
the tyro, who Uju$t commencing Vte studyt than any other 
compilation which we hare yet seen. „ 

Dr. Thomson divides his simple bodies into two classes t 
imjponderable and pon^rable. The former are lig^t, heat, 
electricity^, and ma^etism; the last of whu^ he dedines to speak 
of as bemg foreign to chemistry. But surely magnetism has a 
closer connej^on with the science, particularly in its metallic 
and mineralogical department, than many of his trite trans¬ 
cripts, on the velocity, refraction, and reflection of light, from 
elementary books of physics. On the article we have 
few remarks to ofler, except to complain of its darkness. The 
unintelligible pars^raph on poUnization shews that the Doctor 
does not understand one iota of the subject, as indeed the world 
has been long assured, from his reports of ps^iers on polarizi'd 
light inserted in t1iPi4/i»uJs of Philosiiphy. His theory of tliu 
colours of bodies is very cL irai-'.>i Stic of his bt)lc. “ Some ab¬ 
sorb one coloured ray, others another, wiiile they reflect the rest. 
This is the cause of the diflbn nt < ob.iu of bodies. A red'mily, 
for instance, reflects tlu‘7r>/ luys, it absoibs the list. 

A reflects the (/rrrn rays, and p also the blue and 

the yellow, and absorbs the rest. A wliiU bud) icflects all the 
rays, and absorbs nonc ; whik a black body, on the coutiaiy, 
absorbs all the rays and rcfleris none*.” Molieic’a piufesboi 
theorized with equal spirit and piofuiidity; 

Doniaudibo caucaiu et ratioiiciu quart: o|tiiini lam ilonuin:. 

Mihi a d4>ct<> doctor^*, domandatur cau'taia ct ratiouciii, i|uarc (>|iiiini 
facit donnirc ? A mi re&poiidcO| quia cbt ineo, \irtus duraiitl^a^ cujiu 
aat iiailara» scnius assoupire. 

BcMp beuc, beuo rcspoudcrc! Di^us, digous Cbt iutrorc iu no&tro 
docloco^ret. 

The change produced on plants by the sun, he ascribes grap 
tuitously and erroneously to the absorption of light. “ The third 
and not the last singular of its peculiar properties, is, that its 
particles are never Found cohering together, so as to form masses 

any sensible magmtudet. “ Its pai tides npel each other, while 
the particles of other bodies attract each other; and acrordingly 
are found cohering together in masses of more or less magni¬ 
tude.” This is sad prosing. Have the snn and stars no sen¬ 
sible magnitude ? Do tlie particles of gaseous bodies ** cohere 
together ?” He states the veloci^ as a peculiar property of light, 
tliough afterwards, with due inconsistency, he ascribes the 
same velociW to caloric. “ Light is emitted in every case of 
- combustion.”^ If Dr. 'rhomsou had been well versed in modern 
discovery, he would have said, “ Light is not emitted in every 
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cate of cambutioB.’* Haa Dr. T. never heard of hnMbk oom- 
baation ? • We refer him to the Phibtojpkied TrantaeiUm far 
1817, Part I. The Doctor’s enumeranon of the aonreea of 
lightia reiy defectiTe. Why does he not mention among Ihatn 
nae(m expanaion, aa ahewn in the inteieating experiment of 
bniattng in 'vacno a apberule of thin glass, containing air t 
The commcneament of caloric is a feir specimen of Dr. 
Ihoason’a alyle, when he writes from hia own reaourcea. 
*' Nothing ia more familiar to us than heat; to attempt, tihere> 
fore, to defete it is unnecessary. When we say, 4hat a perion 
fuA heatf that a etme it hot, the expressions arc anderstood 
without difficulty; yet in each of these propositions, die 
word heat has a distinct meaning. In the one it signifies the 

; in the other, the cause of that sensation. This- 


ambi^ity, though of little consequence in common life, may 
lead in philosophical discussions to confusion and perplexity. 
It was to prevent this, that the word cahric has been chosen to 
signify the cause of heat. When I put my hand on a hot stone, 
1 experience a certain sensation, which 1 call the tensaiion qf 
heat ; the cause of this sensation is calonc By the lud of 
many Italics, the Doctor tries, but in vain, to give emphasis to 
his favourite mode of writing, which from its extreme rare¬ 
faction of ideas, might be called the vacuous. Conscious 
tliat his long dissertation on beat, was, in most respects, 
identical with that in the former edition, he has distorted its 
arrangement to make it pass for a new article. In the fifth 
edition, the subjects were discussed with some shew of method. 
“ I sliall divide this chapter (on heat) into bix sections: the first 
will 1)0 occupied with the nature of caloric; in the second, I 
shall consider its propagation through bodies; in the tliird, its 
distribution; in thefuuith, the eficcts which it produces on 
bodies ; in the fifth, the quantity of it which exists in bodies ; 
and ill the sixth, die diiterent sources from which it is ob¬ 
tained I-.” “ 1 shall divide this chapter iato eight sections. In 
the first, I shall consider the phenomen^f expansion, because 
they have furnished us with au instrument to which we ar^ 
indebted for all our accurate notions respecting heat; I mem 
the thermometer; in the second section, 1 shall consider the 
changes qf state induced in bodies by heat, and endeavour to 
deduce die laws upon which these changes depend: in the third 
section, I shall treat of the radiation of heat; in the fourth, of 
its conduction through bodies; in ^e fifth, of specific heat; in 
die sixth, of the laws of coolinip;; in the seventh, of the nature 
of heat; and, in the eighth, of the sources of heatt.” 

A more involved distribution of a scicndfic subject was never 
before presented to the public, lladiation, conduction, laws of 
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MioiltaiteOiiAiy taring out of the prefioua dtsqusaioivig ifithey 
wOF^'lkMoAl^ bmodled. He hat at last discarded wWo of 
bfs 'sppeulationii, concerning the absolute .qnanuty 'of heat 
)n bodies, or the natural Xero, and we wish he bad applied ^e 
same salutary pruning to his preface on combustion. His 
taUe of the expansions of air, in which unity is placed at 32" 
and 1.375 at 212", is of no use to the practical chemisL It is 
ttiOiMy a transcript from that rare work, colled A/H^eub/ 
Reekonert the tables of which the Doctor seems fond of re¬ 
printing; for in his Amah for Aiiyustf 1817, we find columns 
contfuning many hundred figures, which rnn thus: if 1 gives 
8, 2 will gi\ci(i; 3,24; 4, 32; 5,40; aud so on, uptoUie 
feiriguing lengtli of 300 raultiplicutions of tlie number 8. Must 
readers would be satisfied with one century of such inventions. 

Whenever the Doctor generalizes on his own bottom, he 
constantly sinks into downright absurdity. Tlius; “ But if this 
explanation be correct, those bodies ought to expand most, 
whose attraction of cohesion is least*." Now obseive, that in 
the very same section, his expansion tables concur iu proving, 
that all the metals expand more than glass, then fore their 
“ attraction of cohesion is least.” Mr. liciinie has shewn, that 
wrought iron, has a cohesive attraction three times greater tlinii 
cast iron; therefore by Dr. Thomson’s law, the latter should 
expand most; whereas it certainly expands leasL Cast cop- 

5 er and cast iron have the same cohesive force, according to 
b, Renuie’s accural^ experiments; yet by Dr. Thomson’s 
ttibles, the former expands more than the latter in the ratio of 
Id to 11, instead of being equal, agreeably to his law. To 
the want of the con||^ing faculty (or oryan of tndacltvcaess], 
We must ascribe the perpetual contradictions which we meet 
'^With in this system, 'llius in tianscribing tlic results of Dulong 
rind Petit on expausion, he says, *' Different glass tubes from 
different manufimtories gavepieeisely the same lesult-t.” Aud 
at the bottom of the next leaf, he says, ** But different kinds 
of glass differ so much from each other (in expansion), that po 
j^eral rule can be laid down.” His account of the thermomc^ 
'n coutcniptiblo. He gives no directions whatever, by which an 
' acOturato thermometer may be made, or by which its indications 
iaxf be verified; but, after some historical notices, concludes 
Ms discussion of this important instrument, with the common 


1** Sifttem, 6th EiUt. I. .30. f (itk Edit. t. 34, 
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arithmetical ndea for redncing the j^liiropean scale^fi to 

«ieh'other. When he copied ]3|9^a the 

attbject oPhdkt a'lth ^pansiop, becawae wi 'f^rqiehea an ins^- 
mentsd aid of ^eanh, why did he not ^wise copy, from that 
]diS680|^er„ some inatrucbons for, making or,verin^^ a ther- 
mt^etier ? *' Ihe reader has orily to pemse the chew^ part 
Offset's tVaitf ae to peraeive how jrery su^mior it ia 

to the partial dtsctassions in the last two editipne of dV« Thom¬ 
son’s syMkm, Jpublished since , If he has neglected l^t, and 
Oay-Lussac on thermometers, he has been carefijl to pve suffi¬ 
cient prominence to Sir Charles Blagdeh's experiments on ex¬ 
pansion. 

The only alterations of any consequence, which the Doctor 
has introduced into his first seven sections on heat, are a few 
extracts from the papers of Dulong and Petit, and of Ure and 
Southern; the first chiefly on the laws of cooUag, and the second, 
on the elasricity of steam aad other vapours. His eighth section 
treats of the sources of heat, which are referred to six beads; 
the sun, combustion, pereussiun, friction, chemical combination, 
and clectiicity. He ought to have included combustion under 
chemical combination, of which it is merely an ctcddenl ; and he 
should have enrolled deiompoHlion among the sources of heat, 
as we see in the cases ofcucnlorine, chloride and iodide of azote, 
and in fulminating silver, gold, and plaUna. Under the second 
head, combustion, we had hoped he would have indemnified the 
public, in the present edition, for the obsolete and useless mat¬ 
ter contained in the last. But we have been grievously dis¬ 
appointed. Only nineteen pages arc allotted to this most 
important subject, of which not more than three are new 
written. These are taken fiom Sir H. Davy’s admirable re¬ 
searches on flame, published some years ago in the Philoto- 
pkical Traiueiciions. But the whole spirit of the original me¬ 
moirs has been dissipated. What remains is a mere csgwr 
mortuunit calculated to convey the most inadequate ideal of 
Sir H. Davy’s discoveries. Dr. ’Thomson’s first sixteen pans 
on this subject are absolute verbiage, to which the reproof of 
Lord Bacon, is more strictly applicable, than to any modern 
speculations which we know. “ Et cei habent id quod pueto- 
rum cst; at ad garriendum prompt! sint, geueiare antem non 
possint: Nam verbosa videtur sapientia coium, et operum 

Ihe exploded and unpiofitablc fancies of Stahl, 
Priestley, Crawford, Kirwan, L.avoisier, Brugnatelli, and Ihom- 
BOn, are ^veu with nauseous prolixity; but the experimental 
researches of Sir H. Davy, incomparably more beautiful, and 
full of fruit, are curtailed of their fair proportion, and discredit¬ 
ably travestied. 

* Slightly altmd from Dr. Thomson's wordb lu hu 

f iVbniiM Orieanum^ Lib. 1. Aph. 71. 
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comoultKtt li concetued, mat oe dtmed fntd urea 

t Ue*; namely, stip{>onM^, cdmIniftiDlei, and incombnstiblel. 
iupportetBf I mean fubstoces WMdi are not dmmselaee, 
cUy ^)eaking, £4()able of oldergobi^ cotad)nBtton; but their 
.preaeaoe is abamutely necessary in otder that this process may 
take ]dace. CbOmistibles and incombntibleB rcquve no de6m- 
tion. The simple supporters, at present known, are three in 
number ; namely, oxyeen, chlorine, iodiue. The compounds 
which these thiee bodies make with each other, and with asote. 


are likewise supporters." " During combustion, the supporter 
(supposing, it simple, or if compound, the oxygen, chlorine, or 
ioune, excluding the base,) always unites with the combustible, 
and forms with it a new substance, which 1 shall call a product 
of combnstion. Hence the reason of the change which com- 


bustibles undergo by combustinn. Now every product is either, 
1. an acid ; 2. an oxide; 3. a chloride; or, 4. an iodide. As 


light and heat are always emitted during combustion, but never 
when a supporter combines with a combustible without com¬ 
bustion, it is natural to suppose, that the supporters contain 
either the one or the other of these bodies, or both of them. 1 


am di8po<)ed to believe that the supporters contain heat, while 
that body in other cases is wanting, or at least not present in 
sufficient quantity. My reason for this opinion is, that the heat 
which IS evolved during combustion, i.s alw'ays greatest when 
the quantity of supporter which corabiues with the hum- 
iug body is greatest; but this is by no means the case with 
regard to light." 

We have quoted the passage at some length, because it 
exlubits the characteristic vice of our author, who is always mis¬ 
taking scholastic subdivisions for inductive generalisation. 
' That man must take a narrow view of chemical phasnomena, who 
ventures to construct the above crude distinctions; for theory 
it cannot be called. Does he nut know that protoxide of chlo¬ 
rine, aa it comes in contact with iodine, both in the cold, pro¬ 
duces combustion ? Here we have his supporters, strictly speak¬ 
ing. of themselves and by themselves, capable of undergorng 
combustion. Again, potassium bums in sulpliiirctted hydrogen; 
hut where is his supporter, whose presence is absolutefy neeet- 
•any, in order that this process (combustion) may take place 
Potassium burns likewise in cyanogen, in the absence of hll'his 
three suprorterb. What more powerful instances of combustion 
can we Mduce, than are exhibited in the e^losion of the chlo¬ 
ride and iodide of azote ? Yet none of Dr. Thomson's combuati- 


Ket is present. We deny that every product of cosabnstion is 
either an acid, an oxide, a chloride, or an iodide. The forma¬ 
tion of the sulphurets, even in tvtnto, is accompanied with v^ 
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« * «i 

combiiition; tnd the products of the combustiou ul' euuhlonne, 
by > gentle elevation of temperatw^ md, of t|ie chloride and 
40aiae of tuite, cep be referred io none of the above heads. 

Light dnd itiat ve always en|i|ted dMrmg codibustiofi*: bet 
Mv<er sdoten a wnporter combines wi(b a .cbipbdBtible wltluittt 
combostien.!' Tnu la a notable discovevi ^e phpmorkiu^a of 
combustion do not appear without combnstionl ‘ Had Dr. 
Thomson read Sir H. Davy’s papers on, g^e, 'he ‘WbtlM 
have seen investigations of the relation beWeen the fig|ht and 
heat, emitted in combustion which would have mirae him 
ashamed of the ridiculous fancies, with which the abovb eltraet 
concludes. It has been demonstrated many years ago, tiiat no 
peculiar substance or form of matter is necessary for uie efict of 
combustion; that it is a general result of the actions of uhy 
aubstuces possessed of strong chemical relations, or dificrent 
electrical relations, and that it takes place in all cases in which 
an intense and violent motion can be conceived to be communi* 
cated to the coipusclcs of bodies*. It is amusing to find in Ae 
Doctor’s brief and uusatisfactoi y abstract of Sir H. Davy’s re- 
searrbes, two short sentences, which render all bis previous argu¬ 
ments nugatory. “ It in only when cmaque bodies are evolved 
during the combustion of gases, diat flame appears. And the 
intensity of the flame depends upon tlie quantity of such matter 
evolved. This notiou first adv auced by Davy, sems correct f.” 
Dr. Thomson should reserve his term notion, for his own crude 
conceptious; and pitch upon a moie becoming appellation for an 
experimental truth of the first interest and impoitancc. But he 
cannot even transcribe without vitiating the statements. Flame 
consists of light >nd beat. Now it is the intensity of the Hffht, 
and not of the flame in general, which depends on the quantity 
of solid matter evolved, and then ignited. In fket, this 
** system ” seems as if simultaneously written by two dif¬ 
ferent hands, neither of which knew what the other was about. 

“ If any confidence can be put in (he accuracy of thepreoed- 
ing tables, (Rumford’s), it is pretty obvious, that the quantity 
of heat evolved in combustion, is not proportional to the mian- 
tity of oxygen which unites with the burning body).’' As be 
elsewhere eulo^zes Rumford’s method of experimenting, we ask 
what becomes of bis opinion so formally announced above, ihat 
the “ heat which is evolved during combustion is (dwayt greatest 
wheq the quantity of supporter (oxygen, tor exaumle,) which 
combines with the burning body, is gTcatest." His fondy of 
$em-combustion in the formation of sulpburets and ^osjdn^i^, 
<• indicating by term, that it possesses precisely oneTialT of 
the characteristic marks of combustion,” is too grotesque to 


* Sir H. l>STy*« EhmmtM, p. SC.i, t Th/mmCt Sjfsttm, I. p. US, 
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refutation, especially as we liare formerly paid onf 
respecu to it*. If the rapid emission of heat and ll^t,' with 
a (jinaoge of wop^ties in toe bodiet concerned, be not cOmlrnS' 
tioiiii^ we be^ we Doctor to define what comtmraon h. 

In liis meagre couple of pages on the Wt produced by ehe- 
mical combination, w1%h is a wiiaHai rtfrint of the article 
'* Mixture,** in the 5th Edition, he travesties M. Gay-Lussac. 
“ From the experiments of Gay-Lussac, it ajmears still more 
clearly, that the evolutioa or heat or cold in such cases 
droends upon the change of the water, from a state of so¬ 
lidity to' a state of liquidity, or vice vend. He mixed toge¬ 
ther a solution of nitrate or ammonia of the specific gravity 
1.302, at the temperature of 61*3 with water, in the proportion 
of 44.05 of the former, and 33.76 of the latter. The tempera¬ 
ture of the mixture sunk 8*9, yet the density increased; for 
the mean density would have been 1.151, while the density of 
the mixture was 1.150. Tliis acute experimenter mentions 
several similar examples; though in none of them was the 
absorption of heat so gicat, as in the instance which I ha\e 
selected." Now, we ask the Doctor, what have these phteno. 
mena to do with the change of water from a state of solidity to 
a state of liquidity, or vice versd. We have two liquids mixed, 
which continue liquid, and though the density be increased, heat 
is not evolved but absorbed, to use our author's phraseology. 
Compare with this fact his previous explanation. It is not 
difiicult to sec why condensation should occasion the evolution 
of caloric and rarc^tion the contrary. When the particles of a 
body are forced nearer each other, the repulsive power of the 
caloric combined with them is increased, and consequently a part 
of it will be apt to fly off f.*' But it will be difficult, nay, impos¬ 
sible for tiie Doctor, on tiiese principles, to see why rar^aclton 
should occasion the evolution of caloric, and eo/ndensation the 


contrary, as happens in the above indisputable experiments of 
the French philosopher. 

His three pages on the sixth source of heat, electricity, are 
also a re-pnnt, and are remarkable only for the prominence 
whjph they give to Berzelius’s electric h^othesis of combustion, 
a disfigured plagiarism in 1818, from Sir H. Davy's Bakcrian 
Lecture of 1806. Instead of quoting a erambe reeocta of Doctor 
Thomson, who admits that the compounds of oxygen with 
chlorine, and phosphorus with sulphur, are ** incompatible 
with BenKlius's doctrine of chemical affinity taken in its broadest 
extent we shall gi> e more satisfaction to our readers by the 
following extract from the memoir of the learned Swede him¬ 
self. The chemical action effected by the discharge of the 


IV., p. 30G. 
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pile, consists in tbe p%i;ticIeB in a coinbinatipn bcin^ repolarized. 
In a combination of particles bayip^; Ae 'ifapo uii^iolarity, the 
pile joaroly ipstpre^ hjr the ^ficoipj^siqop, lihe genenl polarity, 
becanse tnetr Kpecl^o unipolarity ir^ not chan^d bV their 
union; l>uc ini c^mo^tions of opposite unipolarity it likewise 
reatores the speciflc unipolarity of the elements. Ma^ we con¬ 
clude that, in the n)rst case, the general r'epolarizatioh taJtes 
place in the same manner as the loadstone gives magnetism to 
a small particle of steel, and that in the second, the pile con¬ 
tributes by its own specific energies to restore the predoroinatr 
ing poles '* We may, therefore, at least with some proba¬ 
bility, imagine caloric and dm electricities to be matter desti¬ 
tute of gravitation, but possessing affinity to gravitating 
bodies. Wltcn they are not confined by these affinities, they 
tend to place themselves in equilibrium in the universe; the 
suns destroy at every moment this equilibrium, and they send 
the re-unitcd electricities in the form of luminuus rays towards 
the ]>lanetary bodies, upon the surface of winch the rays being 
airested, manifest dieiuselves as caloric; and this last in its 
turn, during the time rccpiired to leplace it in equilibrio 
in the unive'se, sup|H)its die eheiiiical activity of organic and 
inorganic nature. If wc can iiiidgiue all this to be possible, 
we possess u notion how the sun can cause a body to emanate 
from itself widioiit loss of its own volume, and without this 
emanated liody {iroducing ou the bodies which arrest it the 
eflects of a gravitating and falling matter t>'’ Such are two 
entire paragraphs given without garbling, of Berzelius's theory 
of combustion and chemical affinity, which Dr. Thomson says 
“ hjH a very plausible appearance, and which has been em¬ 
braced eidicr entirely or with some modifications, by several of 
the most eminent chemists of the present day I.” We should 
like to know, what eminent clieinisls of the present day have 
embraced these shapeless chimeras of Berzelius. Wherever 
his notions of chemical affinity arc intelligible, they arc borrowed 
from the Bakerian Lecture. 

Doctor Thomson’s ten pages on electricity are also re-printed 
without alteration, though he surely might have taken the 
trouble when he plunged so deeply into magnetism uilh Mr. 
Barlow, to have said something about the newly-discovered de¬ 
lations of that power and the eleclric. After giving a dull de¬ 
tail of ordinary electrical phenomeua, be inters on galvanisnt, 
or electro-chemistry, to which he de\oteb rather less than five 
pc^'S, These, indeed, contuiu so little matter, cither interesting 
or trues that lu; might have omitted the subject altogether, 
without loss to his readers. lie has repeated the gross blunder, 

* ATif lAmniff/, March 1813, p, 196. t /AfV, p. 165. 
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Benelias may be ranked among; those scattered stars which 
preceded Uie day,< but had no InfKi^Acii 6 n the rising of'Oak 
" philosophic sun,** in whose beametiidv Were aburbed. 

The curious facts which Hisinger and BerseNut Bad obslijiTed, 
were actually UUd down by them, abandoned dor many years 
in an indiilatcd and unproductive state. ISk H. Da^,‘ depart' 
ing from another point, laid open a similar series oi'^facts, but 
he traced them out in all their scientific bearings, and to con* 
sequences of the most magnificent kind. Galranism was 
not a field which the Swedish chemists had explored before 
the English philosopher chose to enter it; on die contrary, 
the latter, as Doctor Thomson well knows, had reaped 
many laurels (m that field, long ere the names of the Swe¬ 
dish experimenlalists were heard in it. Instead, therefore, 
of saying, “ Sir H. Davy took up the subject where Berxelius 
and Hisinger laid it down;'’ Dr. T. would have spoken mo|<e 
truly, had he said, “ Berzelius and Hisinger took up the sub¬ 
ject where Sir H. Davy laid it down." In Nichobon's Journal 
for September 1800, a very few months after the discovery of 
Volta’s pile was announced in England, there is a communicaUon 
from Sir H. Davy,in which we find the follow ing sentence: “ Rea¬ 
soning on this separate production of oxygen and hydrogen, from 
different quantities of water, and on the experiments of Mr, 
Henry, jun., on the action of galvanic electricity on different 
compound bodies, I was led to suppose, that the constituent 
parts of such bodies (suimosing them immediately decom¬ 
posable by the galvanic influence,} might be separately extri¬ 
cated from the wiris, and in consequence obtained distinct from 
each other.” He then proceeds to detail experiments which 
prove, that solution of caustic ammonia gives out azote and 
ovyg;eu at the positive pole, and hydrogen at the neg;ative; 
while sulphuric acid afforded oxygen at tee former, and sul¬ 
phur, with sulphuretted hydrogen, at the latter. Every candid 
person must reco^isc here the germ of those ideas, which are 
so admirably developed in his Bakerian Lecture .of 1806, and 
which yielded so rich a harvest in his subsequent lectures. 

In fact, Sir H. Davy entered on his electro-chemical career at 
the earliest possible period. The first article of Nichobon’s Journal 
for Novembei 1800, is an elaborate paper of bis “ On the caufeea 
of the galvanic phenomena, and on certain modes of increasing 
the powers of the galvanic pile of Volta,” not inferior in noyeliy 
and interest to any thing published on the subject, except by 
Volta and himself. lu the Philosophical Tramactiono for 1801, 
appeared his *'• account of some galvauic combinations, formed 
by the arrangement of single metaliic dates and fluids.'* About 
the same time were publiwed iu the Joumals of the Ro 3 raI In- 
sRtdCion, * “ Outlines of a view of galvanism, chiefly extracted 
fiom a rouise of lectures on the galvanic phenomena, read at 
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tha-iheatve of Ae Royal Initilntion,^* by Sir H. Dary. Thia 
pbper cobtains an immeiiae muBber of lAMnious vievi, whidr 
ha 4Ma aincttiKKpanded and ^orifieif. “ When our gdvanic m-> 
stlrkmeats,’* says he, ** are tendered more perfect and more 
powerful, wc may be readily enabled by meani of them, to pro- 
cotn the pure metals/' Another carious discovery there an¬ 
nounced by him, is “ a method of constructing simple and com¬ 
pound galvanic oombinations, without the use of meiidUc sub¬ 
stances, by means of charcod and different fluids." This dis¬ 
covery constitutes at the present day, the most singular and 
mysterious part of Voltaic electricity. 

The circumstances which led Sir H. Davy to institute, in 
1806, those electro-chemical researches, which were destined 
to enlarge the boundaries of science, to extend the empire of 
man over the domain of matter, and to shed new glory over the 
country of Newton, are siifiiciently known to all sciriitifir men, 
and to no person better than the compiler before us. lu 
the Philosophical Magazine fur April, 1805, a short ktter 
was inserted, dated Cambridge, and signed W. Peel, in¬ 
timating, that by the galvanic decomposition of distilled 
water, be had generated muriate of soda. The Edinburgh Me¬ 
dical and Surgical Journal of the following July, contains a 
letter from Professor Pacchioni, bearing date, Pisa, May 9th, 
1805, in which he announces, that he has succeeded by gal¬ 
vanism, in proving muriatic and oxymuriatic acids to be oxid( s 
of hydrogen; but that, in the latter, there is l^ss oxygen than 
exists in water; or, as he states it afterwards in a new letter 
to Fabroni, “ In short, all substances proper for decomposing 
water, as soon as they are traversed by an electrical curreyt 
strong enough to disengage oxygen, have the property of con¬ 
verting water into oxygenated muriatic acid *. In the Phdo- 
tophi^ Magamtc for July, 1806, we find another letter, signed 
W. Peel, announcing that, on repeating his expriment on 
water, he obtained muriate of potash, instead of muriate of 
soda, la the same number. Dr. Henry inserted a letter, shew¬ 
ing^ that muriatic acid was produced by the eleetrizatiou of 
distilled water, with ^latina points, in a glass tube. To this 
letter the editor subjoins a judicious note, in which he says, 
** From all that has yet occurred on this subject, a strong pre¬ 
sumption is furnished, that we are on the verge of, perhaps, 
more than one important discovery in chemistry," a predic¬ 
tion soon verified by Sir H. Davy. A third letter, signed 
W, Ped, is printed in the Philosophical Magazine for December, 
1805, in whfch it is asserted, that doubly-distiHed snow-water, 
yielded by galvanism, muriate of soda. About the same time 
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appeared in die 4»Mafati Pacchianii’S SKond letter, confimdn; 
hit first statement ** This asto w ^ ibg change," asya he, ** of 
\rater into oxygenated muriatic acid, eicates m sgibeable ser- 
prise in the mind f fiiiiat ym fotmt rtrim c&gnoaeere etnatur 
In the same volume, ere find the Oalvanie Society of Puis 
controverting Pacchiani’s results; which, on the other hand, 
were affirmed by Bnignatelli *. 

Hie fermentation which had been thus excited in the chs^ 
mical world was extrune. It was reserved for Sir H. Davy to 
allay it, by developing the true causes of all these perplexing 
anomalies. This be efiectually accomplished in his first 
Bakeriau Lecture, “ on some chemical effects of electricity," 
read before tlic l^yal Society in November, 1806, and pub* 
lished in the first part of their Transactions for 1807. The ex¬ 
periments detailed there were not made in a comer; they were 
c<irried on with the knowledge of some of the first philoso¬ 
phers of Engluid: and their origin, progress, and conolusion, 
were altogether independent of the results of Berzelius and 
Hisinger. 

Sir 11. Davy's lecture is divided into ten sections, of which 
the first is a brief introduction; the second devciopes, in a 
masterly manner, the changes produced by electricity on water. 
This research obviously fiiraishes the key to all his subsequent 
discoi cries; for he finds that water electrized in contact with 
almost any substance, mineral or organic, except gold and 
platinum, is altered by them; and that acid and alkaline matter 
is eliminated from substances in which nothing of that kind was 
suspected to exist. Electricity was thus shewn to be an agent 
of analysis, incomparably more delicate than the nicest chemical 
tests. In his subsequent sections, he comes to infer, that it 
may also be rendered an agent of decomposition more potoei^ 
tlmn any hitherto known, and suggests its application to ail- 
cover the true constituents of matter, to reach the imA fine- 
tralia natura. ** This fact,” says be, may induce us to 
hope, that the new mode of analysis (the electrical,) may lead 
us to the discovery of the trae elements of bodies, if tM ma» 
torials acted on be employed in a certun state of eoncentratioai 
a<id the rlectririty bo sufficiently exalted." " How soon, aiad 
how ampK, he verified this anticipation, his discoveries Of 
I ptassium, xodium, calcium, barium, boron, and the <dilotidiie 
theory, will attest to every future age. ' 

Having thus endeavoured to rectify the erroneous unpressions, 
which the perusal of Doctor Thomson's account electro-che¬ 
mistry is calculated to make on the unwary reader, we proceed 
to the second division of the first book of his system, compre¬ 
hending ponderable bodies, which are handled in a very heavy 


^ See PhUotophieal MngKme fur ,1unr, 1806. 



140 


JnaljfiU q/'Scientific Books. 



^He distributes them ioto supporters of CQmbustio^ 
i^&lnistiblM, and combustibles. • ** The tens supporter ^ 

apply to those itabstances, tdiidi AUst be 'pre¬ 
set befora'combustible bodieV uri|rbi^.'* Ibat ecrbeaucel 
Author, at the preseitt daV, should naspme the narrow nodonk 
of'Bedier and Stahl, as the g^ouhdwork of his system, is truly 
wwderful. Dr. Thomson cooterainates chemistry solely as a 
process of combustion, instead of consSdering combustion as an 
accident of chemical combination; what is merely an adven> 
titious and occasional accompaniment of its phenomena he 
mistakes for the soul of the science. 

Oxygen, chlorine, iodine, and fluorine, arc the sutriects 
he chooses to begin with; and seeing that he fumishea no 
preliminary explanations of the prinaples of chemical action 
and research, they are quite sufficient to pci plc\ and confound 
the student at his outset. In treating of oxygen, he gives a 
wooden cut of an iron bottle, and two of a pneumatic cistern, 
which he dehcribis twice over, in two consecutive pages, in 
nearly the same words; these water-troughs difl'cr only in the 
second having four clumsy feet, while the first has none. The 
whole article oxygen, is re-printed verbatim. He never mentions 
chlorate of potash, nor red oxide of mercury, as convenient sub¬ 
stances from which it may lie obtained pure; though the funner 
is always used with that tilw for accurate researches, and the 
latter affords it elegantly to tlie student, by means of a bent glass 
tube, sealed at one end. He gives no instructions for ascer¬ 
taining, whether the gas which comes over from the bleacher's 
manganese, be pure enough for collecting. Oxygen gas,” 
says he, ** is not sensibly absorbed by water, tiiough jarfuls 
of it be left in contact with that liquid." Why does lie not 
state, that if ** jarfuls of it be left in contact with that liquid" 
in the pneumatic trough for a few days, it is so alteicd as to 
be unfit for experimental purposes ^ He omits, also, to direct 
** the tyro just beginning tnc study," to vrithdraw the iron 
bottle from me fire, or to rcmo\ c its beak from the water, as 
soon us gas ceases to issue, and before the heat subsides, 
oiflierwise the water may be forced into the bottle, so as to 
cause explosion. 

** The weight of an atom of oxygen in the subseqnrnt part of 
ftia work will be denoted by, 1st. a volume of oxygen is equi- 
^ent to two atoms, provided, we sopposc, as / have done, 
that water is a compound of one atom or oxygen and one atoni 
pf hydrogen." 'this hypothetical sentence is thrown at oiice on 
the stodwt without preface or commentary. 

, ^ The second section U'eats of chlorine, and is also a verbatim 
re~print. ** As soon as the phial is full, it is to be withdrawn, 
and its mouth carefully stopped with a glass-stopper, accnrately 
giound so as to fit, and wfuth mml bt pievunul^provided." h 
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ia, undoulitedly f sound advice, to ppvide ^ a topper before yon 
try to atop « phial with it; bat itia rather unsound to desire 
the {dual to be withdrawn btfon yon stcg;i it; If should be 
stopped it is withdrawn, niuesa yon wish the dense 

chlorine to fall out. The Doctor’s love of detractiiw firom 
En^liah chemistry is displayed in this article. “ the ez.^ 
penmen^ of Scheele and Berthollet were Treated and varied 
by all the eminent chemists of the time. But die first neat 
addition to the discoveries of these philosophers was made by 
Gay-Lussac and Thenard, and published by diem in 1811, in 
the second volume of the iZecA^cAes PhysuM-C^mi^ues, p. 94. 
They shewed, that the opinion that oxymiiriatic acid contains 
no oxygen, might be supported; but, at the same time, as¬ 
signed their reasons for considering the old opinion as weB 
founded. An abstract of these important experiments had been 
published, however, in 1809; these experiments drciD the at¬ 
tention of Sir H. Davy to die subject." This statement is 
mischievously incorrect. The Bakerian liCCture, read before 
the Royal Society in Dccemb«'r, 1808, and January, 1809, 
contains a great many ingenious experiments on muriatic and 
uxvmuriatic acid, the constitution of which bodies was na- 
turally one of the first objects to which Sir H. Davy directed 
his attendon, after the discovery of potassium and boron. At 
tbe end of the supplement to that lecture, he says, ** The pro- 
ces.s in which this decomposition (of muriatic acid) may most 
reasonably be conceived to take place, is in die combustion of 
potassium in the phosphuretted muriatic acid, deprived by 
simple distillation with potassium of as much phosphorus as 
possible. I am preparing an apparatus for performing this ex¬ 
periment, in a manner which, 1 hope, will lead to distinct con¬ 
clusions." His subsequent paper, read in 1810 and 1811, 
before the Royal Society, finally decided the difiicalt point oi 
chemical doctrine concerning oxymiiriatic acid. The papec in 
the second volume of the MSmoircs IP Arcueil, to which Doctof 
Thomson refers his readers for authority against Sir H. Davy’s 
claims, concludes Urns, Le gas muriatique oxig6n6 n’est pas, 
en efiet, decompose'par le charbon, et on pourroit d'aprits ce 
fait, et ceux qui sont rapport^s dans ce m£moirc, supposer qua 
ce gas cst un corps, simple. Les pb6nomines qu’il pi4aentp 
s’expliquent asscz bicn dons cettc nypoth^se; nous ne cher- 
cherons point cependant k la d£fendre, parce qu'il nous semble^ 
qu'ils s'expliqucnt encore mieux, cn regardant I’acide muriatiqpe 
oxigcn6, comme im corps compose." But Sir H. Davy chose 
tfi defend that opinion, and succeeded in convincing the world 
that it was the just one; and that the hypothesis which the 
French chemists regarded as still better, was destitute of proof, 
and untenable. 

The experiments by which he effected this great revolution 
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ttnon^ tba finest ever made; and it it dis« 
creditable I to Dr. Thomsoot and detrimental to hit readers, 
he ba^lBDtirely suppressed them. In his inea|flfe descrip" 
tion of chlorine, his usuumabeuracy accompanies ^: ** when- 
tUTH any rentable blue colour is exposed to the action of 
^hloiine, it is immediately destroyed, end cannot afterwarda be 
n^red by any method whaterer." Hie gas itself cannot effect 
this chan^ on dry colours; the agency of moisture is re* 
quired. 

“ The dbtttoxide of chlorine was discorered about the same 
time by Sir H« Davy and Count Von Stadion, of Vienna; but 
Davy’s amount of it was published sooner than that of Count 
Von Stadion.” The account of the former was published in 
Thomson’s danaff, eight months before that of the latter ap¬ 
peared. Surely, some qualm of conscience must have smit¬ 
ten our compiler, in writing his next pag^. ** But the pro¬ 
perties of the substance dcFcribed by the Count, differ so 
much from those of the gas examined by Davy, that it is 
probable they are distinct substances.” 

** A volume of chlorine may be considered as equivalent 
to an atom, while a volume of oxygen gas is equivalent to 
two atoms. Hence, if a body be a compound of two volumes 
cblorioe and one volume oxygen, we know that it consists 
of one atom chlorine and one atom oxygen*." Into such 
atomical inconsistencies does be fall, in following Mr. Dalton's 
hypothesis, instead of the experimental system of iSii II. 
Davy. 

The third section discusses iodine. It is word for word 
the same as in the .^th edition, and it is badly extracted 
from the memoirs of Sir II. Davy and M. Gay-Lussac. He 
introdiureB here, among simple substances, his whole account 
of iodic and ehloriodic acids, in violation of his own sys¬ 
tematic arrangement; and perverts Sir H. Davy’s results on 
ehloriodic acid, to suit his own atomic notions. 

His fourth section on fluorine is a misnomer. It is occu¬ 
pied almost wholly with fluoric acid, which being, according 
to him, a compound, has no business among simple sub- 
iliBiicea. _ His account of it is remarkable, as usual, for dis¬ 
torting Sir H. Davy’s results. " From an experiment of 
Sir H. Davy,” says he, “ it would appear, that the number 
which represents an atom of this acid is 1.0095; supposing 
an atom of oxygen to be 1 +.’* It U really too mudi for the 
Doctor to commit such errors, and then transfer them to that 
accurate philosopher. To make the blander more comical, he 
quotes the experiment in a note to the same page, from which it 
appears, that the atom of fluoric acid, on tlie Doctor’s own 
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fpriociples, computed by dm pledDest'‘uritfamede ie 1.3015. 

Hence/’ itys he, ** fluate of lime w oerapdsed of 
Fluoric aci^ « 2&418' . • 14095. > 

Lime, . . . 73.582 .. 8.625.” 

Xbie bdng; a simple question in the nile of three, be might 
surely have contrived to solve it, in the course of two 
consecutive editiooe of his conqdete system. For, 73.882: 
3.625:: 26.418 :1J3615, and not 1.0095, as be has it. But 
he is not content with forging this infinitesimal atom; he must 
turn it to good account. The following is a rather &v0urable 
specimen of Doctor Thomson’s style of philosophising. ** If 
we suppose fluate of lime to be a compound of fluoric acid and 
lime,>ts composition will be, fluoric acid, 1.0U95, 

lime, . 3.625." 

** From this we sec that the weight of an integrant particle of 
fluoric acid must be 1.0095. If it be supposed to be a com¬ 
pound of one atom of oxygen, and one atom of an unknown 
inflammable basis, then, as the weight of an atom of oxygen is 
one, the weight of an atom of the inflammable base can be 
only 0.0095, which is only the thirteenth part of the weight of 
an atom of hydrogen. On that supposition, fluoric acid would 
be composed of inflammable basis, 1.00, 

oxygen, . 105.67. 

“ So very light a body, being contrary to all analogy, cannot 
be admitted to exist without stronger proofs than have hitherto 
been adduced.. On the other band, if fluor spar be in reality 
a fluoride of calcium, then its coroposition will be, 

Fluorine 2.0095 
Calcium 3.()'i5 

So that the weight of an atom of fluorine would be 2.0095, 
or almost exactly t vice the weight of an atmn of oxygen. This 
is surely a much more probable supposition than the former. 
Hut the question cannot yet be considered as folly decided.” 
What a heap of tautology, piled upon his own arithmetical 
blunder! He gives no intelligible account of Sir H. Davy's last 
elaborate train of rchcarches on fluoric acid. 

His second chapter is entitled, ** Of simple incombusUbles." 
** By incombustible,” says he, 1 mean a body, neither cabbie 
of undergomg combustion, nor of supporting combustion. It 
unites to all the supporters; but the union is never attended 
with the evolution or heat and lightNow we apprehend, that 
‘ if the mutual action of two bodies, iti any circumstances, be at¬ 
tended with the evolution of heat mid light, one of them, at 
least, must be a combustible. But azote forms with chlorine 
and iodine, compounds capable of exploding with heat and 
light A considerable poition of foe article azote is taken 
up wifo its acids, in order, as it were, to enlarge the book, 
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tritMnit giving tiie Bothor the trooble of new composition. 'Ae 
seiM matter is reprinted in the secemd volume. 

The third'•chapter treats of simfrie combustibles.* Of tlieee. 
Ids ftrst genus contains '* bodies forming acids, by uniting iridi 
snpMrters of combustion, or with hydrogen." We meSt 
herevritn nine substances, among which are silicon, arseaiic, 
and tellttrium; but he excludes chromium anud tungsten, thonf^ 
one might imagine they had rather a better claim than silicon, 
to be regarded as acidifidtle conUnatibla. ** The present me¬ 
thod," says he, ** of confounding every thing under the name of 
metaJ, has introduced much confhsion into the science." We 
know of no chemical writer, who has introduced such confusion 
as Dr. Thomson, who has clashed together, silicon, sulphur, 
arsenic, tellurium, and osmium, in one group. 

Under carbon, the only novelty is hydrocarbonu: oxide, which 
Dr. Thomson has ventured to embody in a system of che¬ 
mistry, as, we fear, upon insufticient grounds; for more Umn 
one-third of the weight of ferro-chyazio acid is, by lus own 
account, azote; yet when he decomposes that acid in the ferro- 
efayazate of potash, by sulphuric acid and heat, he gets a gas 
absolutely destitute of azote. 

In treating of chloiic ether, he says, “ I e\aniined this com¬ 
pound in 1810, nud ascertaint'd that it is a compound of uletiant 
gas and chlorine." He refers to the first volume of tlu HVr- 
nertait Memoirs, p. .516. On looking over this pa|>er on olefiant 
gas, we find the only thing said about cliioiic I'ther, to be. 

It is a substance, of a nature quite peculiar, and stims to 
consist of the two g^ses simply combined together.'' Thus is, 
obviously, a mere guess, for he offers uo analysis of it, yet 
assumes the credit of determining its nature, after the researches 
of M. M. Cohn and Robiquet had developed it. In tliat paper, 
we find him using, for another analysis, an olcfiaut gas. wl.ub, 
by his own account, contained 16 prr cent, of eonimoii air, and 
the oxygen gas was mixed with 11 per cent, of common air." 
We should like to know how he ascertained so precisely, the 
proportion of common air, when he was in the habit of operating 
with such impure materials. 

In a note at the end of carbon, the Doctor says, “ Mr. Brande, 
in a paper just read to the Royal Society, ha advanced the opi¬ 
nion, that this gas (carburett^ hydrogen) is only a mixture ui 
olefiant gas ana hydrogen gas. But the specific gravity of the 
gai la quite inconsibtent with such an opinion. A Diixtnre of one 
volume olefiant gas and two volumes hydrogen, would possess 
the chemical properties of carburetted hydrogen. Bat the spe¬ 
cific gravity of such a mixture, instead of 0.565, would be only 
0.36987.” On the piecediiig fiagc, wc find the properties of 
carburetted hvdrogcn to be such, that for complete combiis- 
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tion, it reqoirei twice iti volume of oxygen gas, and prodocea 
exactly its own volume of carbonic acid But one volume of 
olefiant gas requires three volumes td oxygen, and^two volumes 
of hydrogen require one of oxygen, constituting four volumes of 
oxygen to three volumes of the gases, mixed in his proportion; 
instead of four to two, as his own statement requires. So that 
a mixture of one volume olefiant gas and two volumes hydro¬ 
gen would not possess the chemical properties of carburetted 
hydrogen.” Aguiu, when we turn to the Annals qf thiloutphy, 
for November, 1820, wlierc this criticism lies stretched at full 
length, we fiud him floundering in aquagmirc of figuies, and em¬ 
ploying, as usual, algebraic symbuU, to perplex one of tlie 
pldiuest cases of aritlmietiu. “ Suppose now," say^ Ik , “ we 
wish to nuW(> a inixturo of olefiant gas and hydrogen, such, thu t 
it will rcquiio for cuinplote combustion, exactly twice its volume 
of oxygeu gas, it is obvious that wp have only to mix together 
one volume of olefiant ga.s, and two-thirds of a volume of hydro¬ 
gen gas.” Here we have twu-thirds of a volume of hydrogen, 
whieh, like the rogues in bueLram, suddenly become three t imes 
that proportion in his system, or two whole volunub. But, 
waiving this (cntraditticii,let us examine hts elaborate criticism 
in tlie Aiiiidls. 'Ihe specific gravity of a gaseous mixture is 
foiiiid ni once, by ili\ iiliiig the sum of the weights bv the sum of 
the volumes. Therefore, when one volume of olefiaut gas, and 
two-thirdb of a volume of hydrogen arc mixed, their joint spe¬ 
cific gravit;> will become, 

0 9722 -f (0.0694 x 4) _ Qgjj 

lei us now see, how the Doctor goes to work, to solve 
th* same problem, and what result he obtains. “ Let A s 
volume of olefiant gas; u = specific gravity of olefiant gas; 
let B volume of hvdrogcn gas ; 6 =: specific gravity of hy¬ 
drogen gas; X = speeifir gravity of a mixture of A •(> B of the 
two gases; it is easy tu demonstrate from the common priBcijdee 
of pneumatics, that 

B + A o 

' = 

In the T>resent case, A s 1; a & 0.9722 

5 = 0.66; fr = 0.0694 

0.66 X 0.0694 + 0.9722 _ 

--- 0.86178 

1.66 

“ But this specific gravity is quite difierent from 0.5665, the 
true specific gravity of carburetted hydrogent” InimitaMe 


“ Consequently ^ 
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algebraist; excellent computer I we are apt to think, that, 

(0.66 X 0.0694) + 0.9722 _ 

irs=J- - - as 0.611* 

1.66 

br^isely as we <;ave above, fbr both rules are identical. The 
Doctor, we arc to.d, has hired an ingenious mechanic, fbr a short 
time, to mttke experiments for him; let him next hire an arith¬ 
metician to compute their results, and a person, versant in 
English composition, to clothe them in words; and he may then, 
probably, publish a better system of chemistry. But the most 
amusing detection remains. On turning our eyes to the Doctor's 
paper, so often appealed to by himself, in the Wernerian Memoirs, 
we 6nd, paerc -OO?, the following statement about his true ear- 
buretted hydroscen : “ after depriving it of its carbonic acid, I 
found Its speeihc gravity 0.611, that of air beinir 1 000.” What 
a marvellous (.oiiirjJeuce! abNolutely the same'«pecific gravity 
by experiment, as the above theoretic mixture of olefiant gas and 
hydroirtn, wlneli jiossi sses the chemical pioperties of his carbu- 
retted h j drogeii' Due toi Thomson is here caught in his ow n trap. 
To be suie he will tiy to get outof it by say mg, as he dot s m the 
Wernerwn Memoirs, that the ditch gas contained 12 .0 pr» cent, 
of air; but as he gives us no exnoiiincntal evidence fni that 
assumption, we beg leave to withhold our assent. This 12.5 
per cent, is necessary for his atomic hypothesis of the density 
of the gas, but we find no proof or probability of its prt lence. 
When we figure to ourselves, the Doctor poking ihe Mack 
slime at “ Kestalrig^’for fetid gas, and wishing ns to lulu\t, 
that he caught iii his fiiunel of “ gieasy papei," 123 icnt. 
of pure atmosphrric air, from putiid mud, we must say, 
“ Credat Jttdaus Apelta," hnvd nos. Vfe sop that the evpen- 
mental density corresponds uunutelv with that deduced from cal¬ 
culation. The reason that the sppoifip gravity of ihi'. gaseous 
mixture, was so accurately obtained by him, is its having the 
•ame density nearly as aqueous vapour. Hence moisture intio- 
duced^ no error into the rtsiilt, as it has done iii his 8}iecific 
gravities of the denser gases, of which there is so pompous au 
account in his September and October annnh. 'Ihe atomic 
theory shews us, that if two atoms of carbon act chemically on 
two atoms of water, there ought to result, one atom of carbonic 
acid(=:l e.irbon -f 2 oxygen) + 1 atom of olefiant gas (= 1 carbon 
+ 1 hjdrogcn) -p 1 atom of hydrogen. Of the latter gas, which 
IS so very light, a small proportion escapes, leaving tnc mixture 
of 1 volume of olefiant + J of a volume of hydrogen. We lay 
little stress on this atomic representation of the process, but 
merely throw it out to accommodate Dr. 'I homsnn, in return for 

the numerous iynesfalui, of a similar kind, that he has comured 
up befoie us 

Boron and silicon occupy the third and fourth sections. They 



147 


Thomsou's Syslem of Chemistrj/. 

•re r^rinted triihout alteration, and contain notliinj; remarkable 
any way. To phosphorus in the fifth section he devotes nearly 
tweaty>four pages, of which about five are atomic altera- 
tious. The qi/antity of sulphuric acid, Hdj, which he prescribes 
for decoiuposine 100 parts of calcined bones, is much too great, 
and will spoil tnc subsequent process for procuring phosphorus. 
4od with regard to forming, as he directs, a phosphate of lead, 
with uitrate of lead, as a step in the operation, no practicul 
chemist could afiurd to practise it. In nis view of tne acids 
of phosphorus, which is reprinted in the second volume, 
secundum artem, he has contrived to make himself api>ear the 
hero of the scene, tliough* it is one in which he has played 
a very subaltern part. He has suppressed entirely the 
lung succession of blunders into which he plunged, and from 
which he was extricao-d by Sir 11. Davy's researches published 
in the PkUoiOpfiival Tramucliuns for 1818. W<'1l may tlie Doctor 
sny, The weight of an atom of phosphoric acid, Itas cost me 
first and lust, a good dc‘al of trouble*.” 

In 181 (j, be prcsciiu d a paper on the subject to the Royal 
Society, which after being read, was withdrawn. Full of 
its Importance, howcvi'r, at the time, he hastened to publish 
in his AnititlsfoT April, a detail of its coutcuts, among which 
w'e find tile atom of phosphoric acid, declared to be 3.G34. 
Meanwhile he sets to work on phosphuretted hydrogen, and 
deduces from it, the atomic weight of the acid to be 3.5, 
which 111 w dc«'i^iou, he publishes in his Annals for August 
I8l(j. lint lu! ill .lanuary following, we find him aSirmiug 
that 4..'> i'< the true atomic weight of phosphoric acid, and 
that 3.5 is uiuluiiblcdJy wrong, and must be abandoned. 
In the subsi quint tJcioher. the 5tli edition of his System comes 
foith, with a long uiray of pruof>, shewing that 4.5 is the true 
atom of phosphoric acid. Sir H. Davy's decisive experiments, 
oil the subject, being lead, lion ever, before tlic Royal Society in 
1818, made him reflect a little on his contradictions ; subsequent 
to which time, he seizes on the number 3.5 fixed by Sir H. Davy, 
and finding it, uuiuug his former guesses, claims it as his own 
prior discovery. 

The following sentence shews the Doctor's incompctcncy as 
an cxiiuriiiiciilalist. “ Unless thu flask,” says he, “ be very 
completely exhausted, indeed, of cummuii nir, coiiibuslion 
takes place when tlic pliOaphurctted hydroai n g«is i • b-t into it." 
■This confession bcti'ciys poverty of iuvciitiun, and igiiorancu of 
the niclluids previously practised iii siitdi cases. If the Doctor 
will consult Sir U. Davy's Bakeriau Lecture, on the Alkaline 
MfJtalSt lie will find this philosopher filling his flask with hy- 
<IrQg)^Q, and then exhausting that gas, in order to get entirely rid 
of me atmospherical oxygen. 


Annait rf PUliixtjthv, for January 1821, p. 9. 
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Ih ihfe edition of the System published in the autunii of 1917, 
Dr. Tliomson says, “ It will appear, in a subaeqacnt part of thii 
■eetion, that phosphoroos aeia la cumpoaed of 1.5 j^iosphorui, 
and H oxygen. Hence its eonarituenU are, 

Phosphorus 100 
Oxygen 133 J" 

The subsequent part of tliu section to which he alludes is the 
following; So that the phosphorus in pliosphun tied hydrogen, 
combines with either i volume, or with 1 volume of oxygen gas. 
In the first place, I suppose that the hypo})bosphorou‘s acid is 
formed. In the second c.ise, phosphorous acid*.” Nowushe makes 
the volume of phosphorous vapour 0.8328. we have the proportion 
of 0 iS j'28 to i.l 111, or ion to 133.4 as above. Uhscrve, this 
is the Doctor’s la^i decision, prior to Sir H. Davy's paper in 
the Tramaitious iot 1M8, llcie, however, we find the follow- 
ing statement: “ If it be supposi d a simple compound of oxygen 
and phosphoru't, the senes ofpioportions iii the acids of phoB> 
pborus will h.‘ 

iMiOlp. Uwpe. VhiMpf OBjrg. 

Hypo|>hospliorous acid, 45 15 3:1 

Pliusphoious acid, 45 30 1.5 ; 1 

PVipsphoiic ueid, 45 bO 1.5 I 2” 

Compaie w^tli theubuve, iho followtiig table in Di. 'Ihoni'^OD’s 
5lh cditijii: “ llius the thiec acids of phosphotus are composed 
as follows; 

Pliofep Oiyc. 

Hvpopiiosphorous acid, 1.5 1 

Phosphorous acid, 1.5 2 

Pho-phoiiu acid, l..i .l|” 

In his GUi e.urion, we find the followiiu; bold statement: 
** The analysis of phosphoious acid .'iveii b\ Davy, in his 
paper published iii the I'hthiojjhit al TniniuLiiuus fur 1818, 
exactly agrees with mine, and seiM •>, ofLonise, to loiifiim it|.” 
** And tlie weight of an uiom of phusplioioiis ueid is 2.5. ’ We 
auppose there must be un error ot the press, iiud for “ co/i/Scfn/' 
we should read “ cu/ifute." 

One would imagine the atom of phosphoric acid fixed in the 
Doctor's iiiiud; y< l he devoK s:«whole page of hi«> pie.seiit edition 
to show, that the analyst s hy Berzi bus ot the phosphates of lead, 
barytes, soda, and lime, make the atomic weight of the acid 
4.5! Aiid Irum the same aiithoiilv, he deduces Uie atomic weight 
of phosplioious acid to be 3.5. In such contradiction with it¬ 
self, is his aiiK’.t! on p!' splioriis. It must he allowed,”' 
says he, “that ih cvidenre advanced by Berzelius has a 
very inipcmiug ai|i»et. But I tliinic mv mode of determin¬ 
ing the compos.ti m of pbusphoious acid is so much more 
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simple thsn his, that the chance of aocuracy is much tticrcaB- 
ed. Yet as Dulong's analysis of phosphorous acid, coincides 
almost with that of Bcrzolius, the subject must not be con¬ 
sidered as finally settled*.” Dr. Thomson's mode has more 
pliancy, than precision, when it allows him to ninku the atom 
of the same body, altciiiatcly 2.5 and S.-'i, at pleasure. There¬ 
fore," adds he, according to this view, hyi>n|ihosphorou8 acid 
is a compound of one atom of phosphorus, and { of an atom 
of oxy^n. Now this splitliiig of an atom of ox\t>cn, not 
merely into halves, but into quarters, which Uie hypothesis of 
Berzelius and Dulong render (renders) necessary, is, to say the 
least of it, very unsatisfactoryf pauvre atomc, rorps gv'on 
vaincment regarde com/nr indivmble ! Upon the v. hole, the 
section on phosphorus is the most contustd piece cf wtiting 
that we ever buw. 

Under sulphur in his sixth section, wc again find Dr. Tliom- 
son sitting up claims to disco\cms, and rcIViiinL in miginal 
memoirs for proofs. Thnn, for the conipositinn of ^id'ihurous 
acid, he refers to his paper in the dtli vnlume nl .\icho^<tor t 8io. 
Journal; and. on turning toil, we nhscrxo the iwiloving de¬ 
termination, " lienee sulphurous acid is coniposud of 

Suiphiir. r»8 

fJNVgen, 32 

100. Page 97. 

*' The phenomena which attend the acididcation of sulphur, 
and the dccompuMtion of sulphurous acid, lendir it pint able 
that sulphurous acid is inthcr a compound of sulphi r.e acid 
and sulphui, than of sulphur and o\ygin.’* Such an In', che¬ 
mical pioportions and eiieinii'al philosophy in the paper he 
refei.s to. “ y/ewtp it follous,” hi /zer sa\''. “ that suJpnuroul 
acid IS composed of KU) suljihiir -f HiO oxygiii.” And he 
actually places to his co\n credit, and from the above paper, 
this late determination, tliat sulphurous acid consists of egual 
weights of sulphur and o\\gcn. The first person who demon- 
Etiated this tilth, vas .'^ii 11. Da\y If the specific gravities 
of sulphui ous acid < as and owgen hr compared, and the last 
subtracted from the first, it will appi'ai that sulphurous acid 
consists nearly of equal parts of oxygen and sui[ihiir by weight. 
In several experiments in which I binned sulpnur, procured 
from iron pyrites ofit of the contact of air or inoistiirc, in dry 
oxygen gas over mercury, I found that the volume of the 
oxygen was very little alteredt.” These are experiments in 
which the woild iiiav confiilc. Dr. Thomson »iiiks tin ni oiil’iolv. 
and refers n^croly to his own, on which nobody ran rely. 

The CTS^hlh section contains n traissoiipt of Bor/eii*i$*s rs* 

•“ fiih eiliCimi 1, |» ** IhuI, 1 , "S'. 
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■eardiet on selenium. In the ninth section, on arsenic, he de¬ 
duces the atomic weight gf arsenic acid, from the experiments 
of Berzelius and Lauder, to be 7.25; and, in the next 
conrerts that number into l4.5, without tr;^ing to reconcile Ute 
two statements. The atom pf the metal itself, is, in the ode 
page, 4.75, and in the other. 9. In the first, it is said to take 
and 2^ atoms of oxygen, and in the second 3 and 5 to 
produce its two acids. 'I'cllurium and osmium, which are 
-classed with suli^bur and arsenic, are re-printed with the addi¬ 
tion of only one sentence to the first, on its seleniurct. 

1 his second genus of simple combustibles, the alkafifiable, 
contains thirty-two bodies, which he subdivides into five fami¬ 
lies. His lung icicles potassium and sodium arc re-printed 
Tcrhntimj with the addition to the first, of a few lines from 
Berzelius on the scleniuret. Lithia, is neccssaiily now; but 
the Doctor, as usual, accommodates its atomic weitrht to a 
multiple of hydrosen. M. Vauqiiehn's estimate of itb compo¬ 
sition as a metallic oxide; M. Arvedson's unalysis of its chlo¬ 
ride, and 'SI. Ginc lin’s anulysis of its carbonate, all ci.ncur in 
shewing its atom to bo 2.3, and not 2.2.5, as Doctor'!’, de¬ 
cides. In the fourth spctinn, -ahich treats of calcium, be 
makes the atomic weight of lime 3.li25, h\ 8upprc^‘>ing tl\o 
most accurate analyses of the carbonate b-y diiltTLiit chemists, 
and trusting to his own, which was oertaitily inrorrccl, as tia; 
sequel of his system shews. 'Ihr sections on cairiuin, haiinm, 
strontium, and magnesium, arc literally rcpiinter]. Hie* pre¬ 
scription for preparing chloride of barium (muriate cif barytes), 
is marked with his usual awkwardness. By pouring luiiriatic 
acid on the sulphurct obtained from the deooinpoMtiuii of the 
sulphate with charcoal, ho takes up all the iron, and c<»ntami- 
nates the product unnoce«*5'uily; wliercas, by udding ilie acid 
to the filtered solution oftlio sulphurct in liot water, tliis evil is 
avmded. 

His second family, composed of yttrium, gluciiium, alumi¬ 
num, sirconium, and tbonnuin, are merely r(*-priiited, and dis¬ 
serve no particular notice. The long article, iron, occupying 
twenty-two pages, is rc-printed with all its errois, on ihe/for- 
mation of steel, ^c., which ha\e long been the ridicule of 
practical men. The only thing new, is a short paragraph ou 
the seleniurct. Nickel and cobalt are also served up, as be¬ 
fore. The absurdities exposed in our fornuT critique *, on his 
article manganese, renniin unaltered in the pruseiit edition. 
He has a new page on the hydrate of Arvcdsoii, and the man- 
ganosic acid of Chevillot and Edouards. Cerium, uraniniu, and 
anc, are re-pnntcd t’^rhahm. (Cadmium is a transcript from 
Gilberts annals. Jlis sections on tin, lead, bismuth, copper, 
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and mercury, are all mere aflairs of the printer, except short 
notices about their seleniurcts. We were not a little surprised 
to find, tliat he took no notice of Mr. Donovan's new deter¬ 
mination oT the proportion of oxygen in the mercurial oxides, 
after the numerous panegyrics which he has pronounced on his 
paper. “ He finds,” says the Doctor, ” the composition of the 
two oxides of mercury, as follows: 

Protoxide JOO mercury, +4.12 oxygen. 

Peroxide 100 . + 7.82. 

Mr. Donovan informs us that, though he repeated his ex¬ 
periments b vcral times, the results were precisely as above 
stated. 'I'liey do not accurattly correspond with the atomic 
theory, and therefore cannot be quite correct; but if we take 
the mean of the two, we obtain the composition of the twos 
oxides of mei ciiry a.s follow s 

Mrr** OxvK- 

Protoxide iOO + 3.98 
Peroxide 100 + 7 % 

numbers which differ very little fiora those determined by 
former experiments*.'' 

Here are cnnnnitted two distinct and independent errors, in 
two dificrent rompounds, one in excess, the other in defect, 
ond bv taking: the ii)e.iTi, truth is to be obtained! lias the 
Dortor iiin notion of logic ? 

The articles gold, platinum, palladium, ihodium, indium, 
antimony, chroiniiini, molybdouuro, tungsten, columbuitn, and 
titanium (with which the first volume coucludcs) are copied ver- 
fialtm fioni the old edition. We perceive merely a new iiotieo of 
lh«* iL,uition produced by expo’shm philiiium, iii contact with tin 
or antimony, to a moderate heat. 

Having devoted so much atlention to his fiist volume, which 
in f.ict contains the bubstance of hi- system, we shall take but a 
rur-ory \i( w of the rcnuunder. The Doctor commences his 
second \uliimo uith the following paragraph: ” In the present 
state of the science of ('heinistry, 1 have thought it belter to 
describe seretal of the compound substanecs, while treating in 
the last book, ot the simjdc bodies, by the union of which they 
are constituted, than to place, all the compounds under distinct 
heads. A contrary plan has been followed by some modem 
writers, but I think the result has been such, as ought to deter 
others from imitating their example. The unity of the subject 
has been destroyed, and the facts have been exhibited in so un- 
ennnerted a manner, as must considerably retard the progress 
of the student, while it fatigues and disgusts those who are 
already acquainted, with the subject.’’ I.s Dr. Tboinsuii aware 
what a graphical picture he has l)Leii drawing of liisoum work ? 


.inuiily'll riiihwp/ij/, y> II, IV l»"r0. 




Aualysh of Mfntijk BixA's. 


Iffbqdj ever dcstrc^ed the unitv uf Cheniutry to ttieb e 4e- 
grtt, ,ai we tee he han done, in 6ie first vcrinine ; nobody Kei 
** exhibited the science in so unconnected a mdnqerand 
not^ody has done so much ^ tef ** retard die progress of the 
student,” and to “ fatigue and disgust those, who are already. 
a^uainted with the suQect.” His tautologies are endless, and 
his self-contradictions intolerable. 

Azote, which had figured by itself as an tacomftusttft/e, in the 
first volume, becomes a combustible in the second. Bnf>k II. is 
entitleil, “ of compound bodies.” Its first division contains 
“ Primary Compounds.” Of these, the first subdivision is called 
“ compounds of oxygen with simple combustiblt-s.” It has 
three chapters; the first treats of unsalifiable oxides; the second 
of salifiable bases; the third, of acids. Of the last, he has 
two genera: acids with a simple basis, and combustible acids. 
Before he reaches the combustible acids, oae hundred uud thirty- 
three pages arc occupied with details, which, to a veiy great 
extent had been already given in the first volume, ilis uiisali- 
fiable oxides, are the two oxides of azote, the two of hydrogen, 
and carbonic oxide, which occupy five sections. Thcbo are, for 
the most part, mere repetitions of what he had given us hefore. 
The salifiable bases are described in his second cluptcr, which 
is divided into two sections, the cnmbuslilile bases, and ilie me¬ 
tallic oxides; beginning, as usual, with the must inlric.ite sub¬ 
jects, ammonia, morphia, 

The quantity of quicklime, which he prescribes Lr the deioiii- 
position of saf>ammoniac, is extravagantly groat; three of the 
former to one of the latter; whereas equal weights are quite 
sufficient in practice. The equivalent proportions are nearly 
1 of lime, to 2 of the salt. lbs account of water of ammuuia is 
a mass of confusion, joined to a suppression, or porveision 
of known facts. “ Water, by my trials," says be, “ is e.ipabii of 
abaoibing 780 tiroes its bulk of tliis gas; wlnle in tbe mean 
thne, tbe bulk of the liquid iucroascs from 6 to 10, The specific 
gravity of this solution, is 0.900, wliicb just accords with the in- 
creaae of bulk.” 


New, as 780 cubic inches of this gas weigh 7.80 x 18=140.4 
grans, which combiuc with one cubic iiiiih of water weighing 
262.6 grains, we have their sum = 392.9 grains. Now 392.9 : 
140.4 ;; 100 : 35.74 = ammonia in 100. Aiid2.!;2.6 : 392.91 ; 
ft : 9.33 = increase of weight on six parts. But the weight, 
divided by the specific gravity, will give the volume. Hence 


O.flU 


ins^d of his 10; so that his arithmetic is as erroueousas wc 
ibali shew his experiments to be. 

From the first |irop'irtion above, we see that such vatoi as ** he 
made in his trials, contained *35.71 per cent, of anjinoniB. 



TbuAiMMi'M Stf9lcm of (Jhamity. 

Bat in theaama be says, “ it foUpws from tlie experi^enu 
of Davy, that a wtwrated sol.atiqn qIT ammoinia lx composed pf 
74.63 wat^ + 25.37 ammonia*." But tbe Doctor’s water of ' 
0.900, which he presently shews was far voder saluratloh, must 
have coutained, by his own statement, 35.74 per cent, of ammo¬ 
nia. Not content with this absurdity, he plunges into another. 

The following table, for which we are indebted to Mr. Dalton, 
exhibits the quanliiy of ammonia contained in ammoniacal solu¬ 
tions of diftcrent specific gravities. We there obsen'e the fol¬ 
lowing numbers: 

Specific crevity of liquid. Ammottia per eeiit. by vcleht. * 

0.86 35.3 

0.87 29.0 

0.90 22.2” 

Now wc ask Dr. 'J'itoinsnn, how does 22.2 tally with 35.74, the 
quantity deduced from his “ trials," at the very same specific 
gravity, 0.90 ? But wliat right ha<l ho to take up a very old 
estimate of Sir H. Davy's, and neglect the tahh* given by this 
philosopher, in his Elements published in 1K12 ' Was it that 
he might shew by the comparison of Mr. Dalton's tabic, that 
Sir JI. Davy was egregiously wrong, in speaking of a saturated 
'solnliun, with 2.5.37 ammonia, when Mr. Dalton's luhle exhibited 
solutions enntaining lt,> 3 per cent. ? Why does he not hint at 
the existence of Str 11. Davy’s table, of which ho waspnques- 
tiutiiilily nut ignorant ? No eoiifidenee whatever ean be placed 
in the Doctor's favourite table of the water of ammonia, one.of 
the most important re-apents of the chemist, and one of the 
most useful preparations of the apothecary. The per ceatage 
of ammonia in the water of specific grav ity 0.90, is, by Sir H. 
Davy'.s table, 20; a qimntily very nearly, if not absolutely, exact. 

PotHsb, soda, and the rarth», are merely reprinted from his 
former edition. 

In his introductory remarks on aeids, we meet witli an asser* 
tinn, in the last of the following sentenees, which would do dis¬ 
credit to the incipient tym. “ All the acids, at present kwnm, 
with the exeeptinn of tlirre, namely, sulphuretted hydrogen, 
telluretted hydrogen, and seleniiin tied hydrogen, contain a sup¬ 
porter of combustion. By far the greater number of known 
acids contain oxygen. All acids., therefore., (u'ith the exaaj^ion 
of those above named) are romhinations o f snpj<orters and CoUt- 
bustUiles.” Pray, Dr. Hiomson, vvlint is iuilie acid; what is 
chloriodic acid ; what is ehloric acid ; wliat is Count Stadion’s 
perchloric acid ? Where is their eomhiislihle element ? 
We do not find it among any, or all, of yonr eninhustibles. 
These aeids result from (he union of your mere siqiportens ; and 
' in their formation combustion takes place, without one of yc^ur 
combustibles. 'Ihu Doitor's remarks on acidity, indued, like 



• '•nOiii, II., |i, SS. 


164 Amlyw of Scient^c Book^. 

all lut iDeomena of generalization, are feeble, and at least ten 
yeara b^md. Aa aanples of composition, they are intolerably 
hevrj. 

Under sulphuric acid, we have first of all a most*lanie ao> 
count of its manufacture, and secondly, a.ve^ defective aqd 
incorrect table from Mr. Dalton, of its specific gravities at 
successive stages of dilution; though he knows, that a rom- 
plete and accurate table of this kind is indispensable to tlie prac¬ 
tical chemist. His inconsistencies are here particularly glaring. 
'* Various statements,” says he, '* are to be met with in books, 
of the specific gravity m the sulphuric acid of this cuim- 
try, which is a compound of 1 atom acid 4- 1 atom -water,” 

( 81.6 -p 18.4 ).” From my own experiments, 1 conclude that 
when quite pure, its specific gravity is 1.8447-*^.'' Yet in tin- 
table, immediately preceding these remarks, npjiosite to 1 
we find 77 per cent, by weight of real acid, instcnd of 81.6, an 
error of no less than 4.6 on the hundred of tlio liquid acid. 
The whole table participates in this inaccuracy, and never, by 
any accident, approaches within two per cent, of the tiiith, so 
that it is worse than useless to the chemist. 

Among his combustible acids, wc mi>s three old acijuaint- , 
ances, which he formerly introduced to our notice, the ihi uniic, 
sorbic, and zumic, the latter of which wa'> i hnstened by hint- 
self. lint he has replaced them by three otliers of niipiruitly 
equal identity and importance; the isaKunc, kraiTu.iif, and 
ellagic, which might as well have been left in their n>itive m >ts, 
till they were a little fuller formed. We arc well ph ,iscd, 
however, to see the lampic, meconic, and purpuric, thonoh 
we presume that he is wrong in his guesses respecting the 
first of these. 

We are glad to find that oxalic acid is finally freed of an 
awkward twelfth part of an atom of uuygcn, uhich vexed him in 
a former edition. He makes it now a comjMmnd, mcirly of one 
atom of carbonic acid and one atom of carbunic oxide, whose 
joint atomic weight is 4.r> =r 2.7.') + 1 7.'). 

Upon this subject wc w-ere surprised that Dr. Thomson does 
not refer to his own elaborate paper on the subject, in the Phi~ 
{otopMcal TVansartiont for 1808; particularly as thi.s i.s his only 
melnoir received into that distinguished collection. But, on 
looking into the paper itself our surprise took another diicction. 

** The committee of the Royal Society ouff/it to he impar¬ 
tial,” says the Doctor, in his late diatribe against them: in our 
humble opinion, they have here shewn that they are impartial. 
It little becomes Dr. Thomson, therefore, to accuse the council 
of the Royal Society of paitiality and oppression agaiust rising 
genius, ” while all the papers -written by another favoured indi¬ 
vidual, however numerous, however expensive, however trifling, 
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tNT liowever ftbsard, arc sure to find aj^tnce in the Transactions 
of that learned body*.” This assertion forces u{N>n ns the 
trouble of^shewing thi^ the two latter epithets are not alto¬ 
gether inapplicable to his own pa^r on oxalic acid. 

Vaijquetin mentioned in his dissertation on cinchona, that 
the crystallized oxalic acid contains about half its weight of 
water. “ But this in^nious chemist d’oes not seem to have 
lieen aware of the real composition of oxalate of lime t-'* The 
Doctor, from a vast heap of experiments, made out this to be, 
and, and 37.5 base; while the crystals of acid contained, 
arciirding to him, 77 real acid, and 23 water. Let us see what 
he declares in his system, to be the truth. *' Berzelius has 
shewn," says he, " tliat they (the crystals of oxalic acid ) are 
r'umposcd of 

Real acid .52 
Water 48 

Hence, tliey seem to he a coinponiid of 1 atom acid + 4 atoms 
watur|." Ando.xalateoflinie U now stated bv him to consist of 

And .55.44 
Base 44.5(i 

a very different proportion, truly, from that which he has given 
above, " of whieh,” lie justly observes, “ M. Vauquelinwas 
not iiwiire." Beremarrs old proportion of 48 acid to 46 lime; 
or ill 100 parts of .51 and a fraction, to 48 and a fraction, is 
prodigiously more eorrert. Yet, of this excellent chemist, Dr. 
Thomson says, “ there must have been some mistake in his 
experiment." His mistake was precision itself, compared to the 
Doctor's error. As all his siihscquent statements, in this paper 
on oxalic acid, are rounded upon this erroneous analysis of oxa¬ 
late of lime, it is needless to exjniitie the superstnicture. Oxa- 
laio of barytes is m.w inudt. ii iiis system, to consist of 
Oxalic and ‘M.'i'i Barytes 68.38 

Or, 100.(10 216.00 

Tn his memoir, it is 100.00 142.86 

being of base a projiortion too little liy more than one-half ot ibe 
whole quantity. 

Though he docs not refer ns to the paper itself, yet he 
says, " 1 found the conipooitiun of oxalic acid may be stated Uf 
follows: 

Oxygen 64 
C'aiboii .>2 
lljdrogcu 4 

To^" 

But that acid of his consisted of 3‘2.5 water -}• 67..> real acid in 
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100., Hence, if we deduct 28.9 osygen + 3.6 hydrogen (bs 32.5, 
t^ter), from the above proportions, we have 

35.1 oxygen, or 52.00 , 

32.0 carbon, .. 47.4 
0.4 hydrogen 0.6 

6 ^ mJ 

which is the composition of the real acid by his experimenti, 
Berzelius’s analysis, which he now considers as nearly exact, 
gives us. 

Oxygen 66.534 
Carbon 33.222 
Hydrogen 0.244 

100.000* 

The above statement expurcs, as wc think, an attempt to sub¬ 
stitute an absOrd analysis I'or one neaily true ; for our author 
compares the delusive constitution of an acid, coutaining, cou- 
fessedly, 32.5 per cent, of water, witli Berzelius’s real analysis of 
the real acid, and from gross orrurs in his former estimnli', whieli 
cause on accidental and spurious resembliuiee, elaini<t anticipa-^ 
tion of the truth. 

The second subdivision of “ primary ouinpoiimN. funned by 
the combination of two or more i«iinple tiul><.tiiu('i'.' with e.ieli 
other," comprehends " compounds of chlorine with siipp it*is 
and combustibles.” Secondary compounds,” s lys Ur. 1 horn- 
son, " are formed by the roiubination of two or mote eumpouiid 
bodies with each other. Thus ]ihosphate of aminuau ia com- 

K led of phosphoric acid and aniiiioiiia ].” In dowmight lio- 
on of his own arrangement, he inlrodiires cliloiate of am¬ 
monia, and all the chlorates, under piimuiy conipounds, such 
as acids and oxides; and th? reader seeks them in vain, among 
the salts, his tpcowlary compounds, to which they deaily 
belong. Under the chapter “ Chloi ide.s" we hare only chloride 
of lime; and heic we were sur|iii!>cd to laid a cuiiiineiidatory 
repetition of his former plan of analysis, after the eoiifulation 
it received in a late volume of the Annales dc Chunk tt de 
Pky^M, " The oxygen gas," says the Doctor, ** given out, 
(by heat,) enables us to determine very exactly, the quantity of 
chlorine contained in the powder h" This method is worse 
than nugatory to the hleachcr; it is pcrficUy deceptive. For 
a mixture of chlorate of lime and muriate of lime, will give, 
exactly the same proportion of oxygen by heat, as a genuine 
chloride of lime, but the former mixture has no bleaching 
power. Moreover, as the chlorine in the bleuehing powder 
is but loosely united lo the hine, a portion of il comes off by 
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Ihe best, neither alooe, or in the state of an oxide, solablein 
water. H's preceding: schema* of analyzing: this powder by 
nitrate of silver, was still worse; it was a method which would 
lead the bleacher to believe, that his powder was strongest, 
when in reality it was weakest, or altogether inert. For when 
the chloride of lime passes into the common muriate, as by 
keeping, the precipitate by nitrate of silver attains a 
fiummum. 

When we read his next article, on mnriatie acid, we are 
tempted to exclaim with the old statesman, Nescis, mi fill, 
quum parva. scientifi, libri q^uidam coniiciiintur. " A cubic 
mob of water,” says be, ** at Ine temperature of 60°, barometer 
29.4, absorbs 51.0 cubic inches of muiiatic acid gas, which is 
equivalent to 30rt grains nearly. Hence water, thus impreg¬ 
nated, contains 0.548, or more than one half its weight of 
muriatic and, in the same state of purity as when gaseous. I 
caused a current of gas to puss through water, till it refused to 
absoib any inoit The speoitic gravity of the arid thus ob¬ 
tained was, 1.203. If we siippose that the water, in this ex-' 
periment, absorbed as much gas as lu the last, it will follow 
.4roni It, that (* parts of water, by being saturated with this^s, 
expanded so as to occupy very nearly the bulk of 11 parts, but 
m all niy trials, the expansion was only to 9 parts. This 
would indicate a specific gravity of 1.477; yet upon actually 
trying water thus saturated, its specific gravity was only 1.203. 
Is this difference owing to the gas that escapes during the taking 
of til** Bpi'cific gravity t This nonsense is quite deliberate. It 
IS copied verbatim iiom his fifth edition. Yet the whole is aa 
afi'air of .simple piopoition, level to tlie capacity of the youngest 
school boy. lOU cubic inches of muriatic gas w'cigh, accorung 
to him, 39.162 grams ; hence 

(1.) 100 : 3'). 162 :: 515 : 201.6843, and not “308 graina 
nearly,” as he state's. 

(2.) (25.252 + 201.68) : 201.68 ; : 100 : 0.444, and not 
" 0.548, or more than half its wc'lght.*' 

(3.) 2.52 52 : (252.52 + 201.68); ; 1 : 1.798ssthe incroased 
weight, which a volume of v ater aequirc.s by combining with 
515 volumes of muriatic acid gus. And the volume being in¬ 
versely as the specific giavity, if wc divide that weight b^ the 
given specific gravity, we bhall have the lolume of the liquid. 
Hence 



1.798 

1.203 


= 1.4946 


t 


• Annals of Philmphyf March, \\ 182. 
t II. 215. 


158 


Jmhfm of SeieMifie Uooki. 

•wbieh M veryAMrlf L5. Thua 6 part* beooMd 9» wd Mt 11, 
1 ^ be weidd have tbem lo be. Wm becomes mw of the ques¬ 
tion, with which he concludes 7 • 

Mviate of amraoniu, and the other muriates, are placed 
tnoagprimary compounds, in utter disref^rd of his own dwtinc- 
tions. By thus separating them from the other saline bodiesi, or 
secondary compouads, to which they strictly belong, he destroys 
all appearance of system. Nay, farther, under the title mariahe 
add, we have his prolix and ‘not very edifying account of the 
several processes for extracting sutearbonate of soda from 
sea salt Here, wc perpeive nothing new in this edition, except 
brief interpolations concerning the mnriates of cadmium, and 
of the vegcto-alkalies, the latter of which, ought by liis own 
potions, to have been placed among the salts of these bases. 
Much perplexity, and teasing references to the first volume, are 
occasioned by his jumbling together the chlorides and muriates. 
In like manner, the title, iodic acid, is a misnomer; the article 
consists wholly of a misplaced detail of the iodates. Of the acid 
itself he gives no account. Tlie hydriodutes and tlie iodides, 
share the same confusion «ilh the muriates. Under^/7uunc acid, 
we are told nothing of this substance itself, but we have aii un¬ 
satisfactory detuil of its salts. These are vitiated thoroughly, 
as to their proportions, by bis extravagant error of “ consider¬ 
ing the weight of an atom of fluorine to be 2 whereas it is, by 
simple arithmetic, in his own view of its nature, 2.2.% and 
the fluoric acid 2..‘)75, from Berzelius's latest rescurclics on 
fluatc of lime. This makes its atom, 0.1‘2/j x 19, when 
regarded with Dr. Front, as a multiple of hydrogen, by a whole 
ausibei. 

The formula which be gives, as from M. Gay-Lussac, for pre¬ 
paring chlorocyaniu acid, evidently furnishes B mixture of iliat 
acid, and the muriatic. M. Thenar'd, who probably comprehends 
the language and process of his dislinguished colleagui', gives 
the following directions fui preparing his chlorocyaiiic acid, in 
the second edition of his Tratl^: “On pent le preparer, eii 
fsisont passer un coorant de chlore, dans une dissolution d'acide 
hjtdroeyanique jnsqu’a ce qu’elle dccolore I’indigo dissous dans 
Foetde sulfarique, le privant de I’exc^s de chlore qu’elle cooiient, 

S ir le mercure, et la soumettant ntsuile d une ckaleuTe moderee. 

n obtieiit ainsi un fluide elastufue, qui poss^ loules les pro- 
prietes attribucs a Vacide pruisiijM oxigenc. Cependant ce fliiidii’ 
n’est point dc I'acide chloro-cyanique pur ; car celui-ci nc peut 
exister que liquidc sous la prci-siou de 1'atmosphere,a la tempera¬ 
ture de 15 a 20 degres; cost un melange crac.dc i-arbonique 
et d’acidc chloro-cyaniquc dans des proporuoiis variables qu'il 
est difficile de determiner. L'acide cnloio-cyaniquo ainsi obtenu 
est iaoolor^; son odeur est si vive, qn'k one bbs-petito dose, il 
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irrite la membnae pituitaire, at determba le Itimoiebent; Ha 
deoBife^ detembte par le calcul eat da 2.111; *9 rdugitb totfr- 
nesol, n'eBt point iaflammable, ^e.*" 

M. Gay-Lnasac, indeed, proved that it was toot natnVally 
gaseous, by placing the liquid, before applying heat to it, b a 
jar, inverted over mercury, under the receiver of an air-ptimp; 
and exhaustmg the air, till the vajiour had expelled the liquid. 
On re-admitting the atmospheric pressure, the whole vapour 
condensed again. Now Dr. Thomson mistakes this expe¬ 
riment of probation, for the process of production, and omits 
tlie latter entirely. “ In my experiments," says M Giq^-Lussac 
*' it was mixed with carbonic acid gas. It would have been more 
advantageous, if instead of this gas, an insoluble gas had been 
present; but after finishing my analysis of the mixture of cfaloro- 
cyaiiic acid and chrbonic acid, I did not think that I should add 
to its accuracy, by repeating it witli another mixture: .... It is 
colourless, its smell is very strong. A very small quantity of 
it irritates the pituitary membrane, and occasions tears. It 
reddens litmus, is not iiiflaiiimablc, and does nut detonate when 
mixed with twice its bulk of oxygen or hydrogen. Its density, 
determined by calculation, is 2.111, ^c.i” 

liCt us see how our Doctor travesties the French philosopher. 
" Chloro-oyanic aeid, thus obtained, possesses die following 
proiMirtics. it is a colourless liquid, having a very strong and 
peculiar odour, so that a very small quantity of it irritates the 
pituitary membrane, and occasions tears. It reddens infusion 
of litmus, IS not inflammable, and does not detonate when mixed 
witli twice its weighl of oxygen, or with hydrogen},” The acid 
which AI. Ciay-l.uss.ic examined was not liquid, it was rendered 
gaseous by admixture with curbonic aeid, and tliercby separated 
from muriatic aeid , which must exist abundantly in the Doc¬ 
tors acid, in roiiseqiience of the union of chlorine with the 
hydrogen of the hydro-eyauie acid. ” This liquid mixture 
dues nut detonate when mixed with twice its wmght of hydro¬ 
gen.” Who would expect that it should ? Its density is un¬ 
doubtedly much greater than that of water; but twice its wight 
of hydrogen will be eleven thousand eight hundred times its 
bulk, supposing its density equal only to water. ** It reddens 
litmus.” Who can doubt it ? It consists of an atom of murbtb 
acid, mixed with an atom of the chloro-cynnic acid, dissolved 
in water. It would be much wiser for the Doctor to stidc lo 
'literal transcription. He never alters the language of the ori¬ 
ginal author, without impairing its force, or changing its mean- 


e Tonip If, r>40. 

f JInmriH dt Ckimu, Tom. 95. 'Fhe above Is Dr. Thomson's trsnala* 
tiun« in hia dmiait fur July 1816, p. 40 ; which raodert the mbtalM la his 
system more ridiculous. 
t 5>#lrNip II. ?90. 
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Tbii UB of the late Mr. Heton, a tranaUtor of 

F&nterd^, who, iheetinj the expre^eion, *' p^pite per ee/* 
iidhnnjsa dtat the two last words were one, (perse) apd- prpduc^ 
nttoer mercu^, a Persian prepipitate, to Uic uo small astonish- 
mept of the Einglibh chemists. 

Tlie suipbo-chyazic acid of Mr. Porrett, which the Doctor, 
in his 5th edition, by atomic juggling, conrerted into “ a com¬ 
pound of 1 atom of cyanogen -p 3 atoms sulphur," in defiance 
of Mr. l^orrett's experiments, has now become a compound of 
2 atoms sulphur + 1 atom hydrocyanic acid. We have no pa¬ 
tience to follow him through these atomic tortuosities. 

The Doctor's dilemma between hypothesis and experiment on 
the feriochyaric, or ferruprussic acia, is quite comical. “ 1 con¬ 
sider it as proved that the acid is composed as follows: 

2 atoms carbon.= 1.500 

1 atom azote. 1.750 

1 atom hydrogen ....... 0.125 

4 atom iron. 1.750 

5.125 

But as the equivalent number 5.125 cannot be reconciled, 
to the composition of the salt, I see no otlicr alternative than 
to suppose that the iron, in reality, amounts to a whole atom, 
although I have only been able to obtain lialf an atom. On 
that supposition, fcrro-chyazic acid must he conqioscd os 


follows: 

2 atoms carbon .=1.500 

1 atom azote . 1.750 

1 atom hydrogen. 0.125 

1 atom iron. 3.500 


6.875 

** This would make the weight of tlie equivalent number for 
the acid €.875. I am disposed to susp-ot that it will ultimately 
turn out to be 6 7fi, which would be the weight of an atom of 
evaoogen, united to an atom of iron*." What aro we to be* 
lieve, amid these threefold coni i adictions ? and what becomes 
of his ** considering it as proved" that the first proportion is 
correct? Hia first atomic proportion gives 34.JR6 per ernf. 
of iron; his seoond, 50.9 in the same acid. Can his analytical 
methods not furnish him a better a|i{>roKimation than these 
two numliets? Under ferrochyasate of potash, he savs not 
one w<^ on its composition, fiiough it ia, undoabtedfy, the 
most interesting salt to the practical chemist in his whole 
ayitem. 1 he ferrochyazatos, too, are all misplaced; they are 
in no sense prmarv compwnds. 


♦ syii/..', II sij 
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Iq of Bulpbuiic e^er, he ^ve$ the stOQur view 

its constntalidii, as if deduce^ hy liiaasplf, frgm Mr. DpltooTs ▼ 
exp^iinstaU i hnt*M. Gay-Lusnac is Ae sole autlior of jliat 
importSnt demonstration. If we turn to tlhe Anoale$ de Chvfoef 
Tom. '95,‘l6t July, 181.5, wc find the followiDjf statement, “ M. 
Gay-Lussac, pense quo I'andlyse de Tether solfuriqup) par M. 
de Sanssure, n'est point exaete. II croit que cet ether est 
compost de deux volumes dc gas hydrogcue percarbooe (oledant 
w) et (Tun volume de vapeur d'eau ou en poids de 100 d’hy- 
drog^ne percarbon6, et de 31.95 d’eau, parce qu'en eifrt, en 
aj(mtant deux fois la density de gas hydrog^ne percarboni a 
celle de la vapeur d’eau, e’est k dire 0.9/8 plus 0.978 i 0.626, 
on obtient 2..581, qui ne diAeie que de 6 milhimes de 2.586, 
densite dc la vapeur d’ether. Cette vapeur rcsulterait done de 
deux volumes dc gas hydrogene perrarhon£, et d'un volume de 
vapeui d’t iii eoncTcnsees en un sful*.’’ Yet our author claims 
for hi'iiM'lf, in 1817, the inent of a research published by M 
Gay-Liibhac in 1815, and reprinted with just conuni ndations by 
M.'Ihenard in 1816 ^ “ 1 he experiments, ’ sayn the Doctor, 
t which Ml. Diiltou h.ts made on the anaI}6I^ of ether, shew 
pu d very s.iti'.f.tctory manner, that the notion which I threw 
. / in my SyhUtn of Chemittry (of 1817), that sulphuric ether 
is a compound of two atoms olefiant gas, and one atom 
vd|)Our of Wilier, condensed into one volume, is the true one." 

“ Hence 

2 volumes olefiant gas wtigh. 1 9416 

I >uliiiue vapour oi waui . 0.025 


Total. 2.5006 

Sjic( ihc giac itv of I tliei vapour is , 2 'iSOOt” 

In lie iliiid '>1 muriatic clhti, he quotes M. Thenard’s experi¬ 
ments fimn the Mimoi 's d'Anwil, Tome 1, published in 1807; 
but cut III ly conceals tl c m 'i u cent loseaiclics of M.M. Cohn 
and Kuhiquot in the JttnnUsfh i'hmie it dt Phystquf,\.,pt 348, 
piiblihlied 111 Apiil IblO, wilde they shew that, this etherpaSKd 
thiough du i<rnited tube is converted into muriatic acid and 
caiburutted hydrogen, and that its constitution may be repr^ 
seated by 1 volume of olefiant gas -f 1 volume of munatic 
acid, coudensad into one volume; for the sum of the tiensitiee of 
tliese gases, is nearly the same witii the density of muriatic ether 
vapour. The Doctor sinks all this from abroad, end brings the 
view forward, as if this idea of its constiUition, were a suggee* 
ti(m of hts own. “ 1 have very litde doubt," says he, ** that 
this ethtr is a compound of 1 volume of olefiant gas -{-1 volume 
muriatic acid gas, condensed into one volume. On this ujfpo- 


* iV^rint tfae above passa^, ai it» uuotied by M. Theoardi in bn 
TiOitif lom. IV, p publHhe'l in Idlu^ to sbevr the funeral promul¬ 
gation of thu view oi ether, kuig prior to the Doctor's Mb Edition, 
t TuoMiOiii, m of Pfalo»ophift Auguftt, 189U, p. 61. 
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iition, the specific gravity will be that of olcfiant'gas and that 
of muriatic acid gas added together *.’* 

Oa his suhs, we shall waste few words. Atoaucil conceits 
perpetually vitiate his descriptions of them. Thus in treating 
of the c-.'trbonatc of ammonia of the shops, he says, “ When 
in its perfect state, this eqbspecies is composed of 1 atom 
carbonic acid, aud 1 atom of ammonia, or by weight of 

Carbonic acid, 2.75 56.41 100 

Ammonia, 2.125 43,59 77.27 

But the longer it is kept, tlie greater is the proportion of oar- 
tmoic acid, and the smaller the proportion of ammonia, which 
it contains, because Uie alkali gradually makes its escape into 
the atmosphere. 1 bav^ obtained it from shops in Loudon cuiU' 
posed as follows: 

Carbonic acid, 55.70 100 

Ammonia, 21.16 46.98 

W'aler, 18.13t’’ 

How is the water introduced into his “ jKTfecl” salt; for it is 
not delitiuescenl i In truth, the Doctor knows very well, that 
this is not the constitution of tiie solid siibcarboiiatc of ll ■ 
shops. The commercial salt is never “ composed of 1 atom car¬ 
bonic acid and 1 atom of ammonia.” It consists of 3 atoms 
bonic acid + 2 atoms ammonia + 2 atoms water; which form 
the pungent smelling compound. By cximsure to air, this 
becomes a scentless salt, consistin'., of 2 aloin'« carbonic uci'l 
+ 1 atom ammonia + 2 atoms water; so that it loses an atom 
of carbonic acid and an atom of ammonia =: one atom of AI. (iay- 
Lussac’s carbonate, in the transition t. On sulpliatc of araniouia 
we observe one of his quotations to be corruptly given. On 
tarmng to his reference (Annals of Philosophy, X. 294), wc 
find the sulphate deduced by experiment as consisting of 
Sulphuric acid, 61.U0 1 atom is tiOtiO 

Ammonia, 25.9(i 1 2.'3.7f} 

Water, 13.04 1 13.64 

lYic Doctor chooses to make it, acid 60, base 40 in 100 parts. 

Jin ovn theoretical composition *' is acid 70.17 + base 29.83 
sz 100.” We do not profess to know what Dr. Thomson means 
by theory; whether it be an explanation founded in facts, and 
adequate to account for the phenomena; or an o.\planation un¬ 
connected with facts, and uiconsistent with the phenomena. 

The salts, generally speaking, remain with all the errors and 
imperfections of the old edition. We shall give one example, 
among many, of the vitiation of ibis part of chemistry, by 
atomical conceits. “ According to Proust, the acetate of cop¬ 
per is composed of. 


* System, 11, 3.'9. f Ibid., II, 413, 

t /Innate </ FkUouifiky, X. 2ofi i aud this Jnanal, VII. S94. 
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•' 61 ftcid and water 

39 oxide 

If we auf^ose it a compound of 1 atom acid, 1 atop mude, 
add 3 atoioa witter, its constituents will be, 

Acetic add 26.18 

Peroxide of coimer 39.41 
Water 35.47 

^ 00.00 

** / consider these to be i(s true eonstUuent^." But there is not 
a shadow of evidence for this random decision. If for 25 per 
cent of acid, he had guessed 50; and for 351 nearly of water, 
one fourth of the quantity, he would have come pret^ near 
to the trutli. Such temerity of error destroys all coniraeneo 
in the statements; nor can practical men derive any benoHt ^rom 
them, iu conducting their operations. 

Of the third volume, the first 160 pages, are taken up with 
Dr. I'homson’s notions of the philoso])ny of chimisiry; or, “ an 
account of the nature of the power which produces combina¬ 
tions.” The following is the incipient sentence. All the 
great bodies which constitute the solar system, are urged towards 
each other by a force which preserves them in their orbits 
‘^fid regulates their motions.” The force which urges them 
ftnjethcr, preserves them in their orbus! Every school-boy 
knows that the system of the world is sustained in order, by 
the “ blended powers of gravitation and projection,” acting on 
its revolving spheres. ** Conantur ca omnia a centris orbium 
reccdcrc; et nisi adsit vis aliqua conatui isti contraria, qua 
cohibenntiir, et in orbibus rctineantur, qiiainquc ideo centripetam 
ap{M'lIo, abiliuut in rectis lineis, uniibrnii cum mutiif.” Hie 
vencniblc words of Newton will atone to our readers, for 
wasting a moment of their tune with so plain a matter. 

In the section on gaseous constitution, to which no praise, 
either for ingenuity or research, can be given, Dr. Thomson enu¬ 
merates the solids, sulphur and iodine, among the simple gases. 
Now surely, phosphorus, carbon, boron, mercury and all the me¬ 
tals, have as good a claim to admission among uc simple gases, 
as the above two solids; and i ndeed, had he been desirous to mve 
us a systematic view of eombuitng volumes^ he should have done 
so. Of these gaseous bodies,” says he, there one whose 
specific gravity is equal to the weight of its atom. This is 
oxygeu. 

Specific gravity oxygen be ing 1 Weight of an atom 
Oxygen 1.000 ^ 1.000 

Sixteen of them have their specific gravity equal to half the 
weight of their atoms. These arc chloroearbonic acid, chlo- 


* Sjfiiem II. C44. 

f IVimflmu Prinripia, 4to, editin tertia. Definitio quinta. 
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rine,*’ &c. ** Five of them, have their specific gravity, equal 
to one fonrth the weight of their atoms. These Ate hy^driMic 
flfild, muriatic acid, deutozide of aiote, hydroeyanto'aeid, and 
ammonia. It follows as a conseqneiice from the* preceding 
filets, that the number of atoms' in a riven volume of these 3 
sets of gases, are to each other^ aS the tbllowing numbers; 

First set.4 

Second set.2 

Third set.. 1*” 

We ask Dr. Thomson, ** Do vou think Aristotie right, when 
he says that relatives arc related ? Do you judge the analy¬ 
tical uivestigation of the first part of your enthymeb, deficient, 
secundum quoad, or quoad mirmV Against his first grand 
proposition, tliat if we assume the specific gravity of oxygen to 
be 1, and the weight of its atom to he 1, ^en there is one 
body whose specific gravity is equal to the weight of its atom," 
we have nothing very forcible to urge, but only to congratulate 
him on this instance of invention. The enigmatic empiricism 
of his following propositions, may deserve a little dcvclopement. 
As in the Daltonian hypothesis, which Dr. Thomson has long’ 
laboured to expound, the atumic unit is half a volume of 
oxygen; so, in order to convert the atomic relations of otht-> 
bodies, into relations Iw volume, we must multiply their 
atomic weight, by that of half a volume of oxygen gas, which 
is 0.55u.’), when atinu.<<pheric air is called 1.; but 0..5 of couibc, 
if oxygen gas be assumed as the standard of ga-^eons density, 
or 1. Specific gravity is merely the relative wtighi of equal 
volumes of matter. If n.\ygcii be, therefore, taken as the 
Standard to which both atomic weight, and weight of volume is 
referred, otlicr volumes will become =r one half of their atomic 
weights, or =: atom x O.o, instt ad of = atom x 0.55.V}. In 
this hypothc sis. 2 volunus of hydro;,ou form unity. But if 
one volume of hydrogen cumc to be accounted unity in any ease, 
as we must consider it to be with regaid to muriatic, hydriodic, 
and hydrocyanic acids, as well as ammonia, then the volumes, 
or specific gravities, will become atom x 0.2.5, instead of 
atom X 0.6 as in the second case, or atom x 0.665, as in the 
common reduction to atmospheric air. And as to deutoxide of 
azote, one volume of it contains only half a volume of oxygen, 
and is therefore equivalent to a angle volume of hydrogen, or 

half the Daltonian unit of volume, s: , in the above case. 

So that Dr. Thomson's tabular distinctions are merely dif- 
ierent aspects of his atomic Proteus, which be mistakes for 
the different aspects of nature, and holds out to bis readers as 
essential distinctions in the constitution of things. 


* Nf/atm, Ill, 2a. 





165 


Thomson’s System of Chemistry, 


His sections on the combination of ^^ases (and indeed the 
whole of this part of his work) ara> with trivial alterations, 
repainted fsom the former edition, and are for the most part, a 
repetition of what is mven, witli su£5cient prolizitj, in the first 
volume. We should like to know the use of reprinting, at the 
present day, Mr. Kirwan's table as one that exhibits the 
increase of density which takes place, when sulphuric acid of 
the specific gravity 2.000 is mixed with various proportions 
of water by weight ?” He is well aware, that this ingenious, 
but multifarious chemist, must have either operatea on an 
acid excessively contaminated with saline matter, or that his 
numbers are hypothetical; and his results are very inaccurate. 
Dr. Thomson could have found, if he had chosen to look into 
the pages of this Journal, modern tables, from which it appears, 
that 50 of sulphuric acid -f 50 oi water give 0.107, for the 
increase of density by combination, and not 0.1333, as he takes 
it from Mr. Kirw.in. 

In like manner, he occupies a great mau) pages with Has- 
senfratz’s tables of saline solutions, “ whicli exhibit,” he says, 

the specific giTivity of saline solutions, dificrcutly impiognatcd, 
.It the temperatiiIc of Hcii we hud the specific gravity 

of the saturated solution of sulphate of soda, the first m the 
list, to be 1.000, a density wlncb we know to be much too 
small. 'I he Doctor’s fondness to involve questious of plain 
arithmetic, in algebraic synihuis and formula*, appears in 
the following p.\s«iago: '* I.( t I) he the weight of a saturated 
solution which wo wish to diiiilo, S the quantity of salt which 
it coiituiiis; X, the qii.uitit\ of «.iU’i to be added: S’ the quan¬ 
tity of salt contained iii 100 parts ol tlie new mixtuie; then wu 
have 


.S 



- hence \ =r 


.SD-S’D 



Suppose the solution whii'h we have, to be nitre, and 

D = 100. From the table we see that a saturated solution of 

nitre, contains 21 K8 per cent of salt; therefore S s= 24.88. 

Let it be requiied to reduce it, so that it shall only contain 10 

per cent, of salt, here S’ = 10. We have therefore, 

_ 21 vs - 1000 _ 

X = - ^ -= 148.8 


So that to 100 paits of the saturated solution, if we add, 
148.8 paits of wator by weight, we shall form a new solu¬ 
tion, containing only iU |H'r cent of saltf.” The formula is 
taken from Hassenfrat/, but the tautology is his own. Tlie 
Professor should observe the Iloratian precept, Kec Deus 
tnttrsU. A simple statement of proportiou would place the 
thing much more clearW before the 'Inch ut, and bring him, as 


.Sl/8(l X, 111., 'll. 


t 11)1(1., 111. 1(10. 
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expe^tioDily to his pnipose. For 10 : 90 : : 24.98' i 329.92; 
of which water, 76.12 are already present in the' saturated 
■Dlntioo. The difference 148.8, therefore, is the quantity of 
water, that should be added to 100 of the above Saturated 

•olution, to produce the desired degree of dilution s= 

And this rule is immediately convertible into the following 
general form. Let W ; S, ^ the proportion of water to the 
salt .in 100 of the saturated solution; w : s, the proportion 
re(]uired in the dilute; tlien the quantity of water to be added 

Sw 

to 100 of the former, or x =:- — W. 

B 

We come at length to his title ** Part II. Chetniced Eaa- 
mmofion of Nature” as if the preceding 1500 pages were 
not a Chemical Examination of Nature. In the first two 
books, on the Atmosphere and Waters, we can find nothing 
new, except a Table compiled from *' Bladh, Horner, Jolm 
Davy, and Marcet,” of the specific gravity of sea water, in 
different parts of the ocean. 

Mberalogy, which begins now to assume the systematic, 
aspect of the other parts of Natural History, by the lul)oiirs of 
Werner, Hauy, Mohs, and Jameson, is here exhibited in a 
truly chaotic state. He has no allusion whatever to the 
natural history method of Mohs, which promises to do fur the 
Study of minerals, what the sexual systenx did fur plants; 
ambling a person, on taking up a specimen, to refer it to its 
peculiar class, order, genus, and species, till he discover its 
name and various relations. His first chapter, “ On the 
Description of Minerals," is copied from Professor Jameson’s 
TVeaftte on the External Characters. We find the same cliapter, 
in the same words, in the former edition, but with a reference 
to Mr. Jameson, which is now sujiprcssed. TV-e only observable 
alteration, indeed, in his present article on Mineralogy, is the 
erasure of Professor Jameson’s .name, wherever it forineily 
occurred. 

If the mineralogy be a useless heap of typography, one 
might have expected some compensation in tlie chapter “ On 
the Analysis of Minerals." But greater disappointment met 
us here. The descriptions of the processes transcribed from 
celebrated analysts, are so meagre and incorrect, as to be 
most delusive guides to the practical investigator. Under the 
analysis of sulphuret of silver, of iron, and of molybdenum, 
we are told that " 100 parts of the dried precipitate, (sul¬ 
phate of barytes,) indicate about 14.5 of sulphur.” Now they 
indicate, at utmost, on his own data, only 1.3.56, a serious 
difference in modem analysis. In narrating Klaproth’s analysis 
of antirooniated silver, be says, “ Common suit occasioned a 
precipitate which weighed 87.75 (muriate,) equivalent to 65.81 
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of pure silver*." J3ut Klaproth gives here 88.75 of mu¬ 
riate ef silver, which are equivdent to 66.67 of inetal. Tlie^ 
Doi'ior*s erroneous number 87.75, is not equivalent to 65.81, 
as he asserts, but to 66.11, computed from his own atomic 
weights. 

Under analysis of red copper ore, he says, 88 parts of the 
precipitated cupper being equivalent to 100 of the orange otide 
of which the ore is composed." Now 88 arc equivalent to 99, 
not 100. ** The analysis of the oxides and carbonates of 

copper," says he, “ scarcely requires any remarks. The water 
and carbonic acid, must be estimated by distillation in close 
vessels, uiid rnliccting the products. I'lic ore may then be 
dissolved in iiitiic acid, and its copper ascertained as abovef.” 
This is all lie says; and what can a student make of it ? The 
quantity of carbonic acid is to be estimated by the loss of 
weight, which 100 grains of the ore sustain during their solu¬ 
tion in dilute iiitiie acid; and the proportion of wuUr is found 
by subtracting th.it cpnntity from the total Ions of weight, 
which anotlicr 100 giaiiis siilTer by ignition. But if arsenic, 
or other volatile matter, be suspected, the water may be esti¬ 
mated at first, by a regulated desiccation. Under the'Anal^bis 
of Arseniate of Copper and Iron, he says, " Nitrate of kad 
\\a> mixed with the solution; 100 parts of the precipitate 
iiidir.ited 3.'1 of ai sonic acid." Now by Berzelius’s estimate, 
wbicli he adopts m his first solume, 100 are equivalent to 
;t».Vi. 

" Tin-stono,” says he, " a as thus analyzed by the same cele¬ 
brated chemist. ^Klaproth); 100 parts of the ore wore heated 
to ledncss uiih (lOO parts of put-ash in a silver crucible J.” 
Klaproth says, " One hundred grains of tin-stone from Altemon 
m Cuniwidl, preiionsly ground to a subtile powder, were mixed 
in a silver vessel uilb a liiiiium, eontaining 600 grains of 
caustic potash. This mixture was evaporated to dryness in a 
sand-heat, and then moderately ignited for half an hour§." 
By iullowiiig Dr. Thomson’s misdirection, a satisfactory analysis 
cannot be made. 

Of three different ores of antimony, he gives three plans 
of analysis, two of which arc co}iied from Klaproth, and the 
third must be his own. The whole are, however, erroneous as 
given Vy Dr. Thomson. “ Native aiiliinoiiy," says ho, “ was 
thus analyzed by Khiproth; 100 grains were digested in nitric 
acid, till the whole was converted into a white ])owdcr; when the 
oetd emitted no longer any nitrous gas, the mixture was diluted 
with water, and thrown upon a filter. The solution was then 
treated with nitrate of silver. 1 he precipitate yielded by re- 


*■ fiili TMiliOn, 111. OUti. t llxcl , 111. (iUS. 
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duction one grtun of silver Klaprotli never ^te^sucb non- 
*%ebse tlB this. “ Upom one hundr^ grains,** .tins-genuine 
' dhemist, “ of pulverized pure native, andnuipj from An- 
dreasberg, I anused nitric acid, which, on the a|g>Iication of 
heat, attacked it with vehemence, and soon converted it into a 
white uxide. When, ou the addition of a fresh quantity of 
acid, no more red vapours arose, 1 diluted the mixture with 
water, filtered, and combined it with muriatic acid. Muriatrd 
silver fell down, which, upon reduction, gave one grain of me¬ 
tallic silver t." This is intelligible procedure ; tl>c addition of 
nitrate of silver, which he imputes to Klaproth, would have been 
irrational. 

“ Sulphurct of antimony is to be treated,” says the Doctor, 
** with nitro-inuriatic acid. Tlie sulphur and the muriate of 
silver, (if any silver be present,) will remain. Water precipi¬ 
tates the antimony; sulphuric acid, the lead; and amuiuiiia the 
ironj." Compare with this, the folluwiiiu;: ” Sulphiiref of 
copper may he dissolved in niiiriiitie acid, hy the help of nitric 
acid. Part of the sulpliur sepaiute'^. pait is aciditii d Jii 
like manner, when sulphurt t oi aiitimini) i& tn ated with uitro- 
muriatic acid, a portion of the sulphur is ucidified, which 
instantly falls down in an insoluble bulphutc of lead, along with 
the insoluble muriate of silver. And water will w/ precipitate 
the whole aiitinioiiy, as we shall presently see. So mui h ior 
his own formula. 

“ Klaprotli,” says the Doctor, “ annlyztd llic red ore of 
antimony ns follows: 100 grains vveie digisl'd in uiuii.itic 
acid, till the whole dissolved, e.\ce]il 11 grains of sulpliur. 
A little sulphiiret of antimony rose with the siilphuiL'tted hy¬ 
drogen gas exhaled, and was dipo'ited in the beak of the 
retort, ^e solution was dilated ith w ater. The u'hvlt pre¬ 
cipitated in the state of a while powder; ff>r yolaJi thav 
nothing from the lit/Hid^\.” Khiproih says sunu-tiiiug very dif- 
IbrenL “ The antimony contained in the solution was preci¬ 
pitated in the staU* of a white oxide, by diluting it with watt r, 
and the small portion of the metal still rrmaiuing in that fiuid, 
was afterwards entirely thrmin dou'u by muhts of jmtaih. The 
oxide thus procured, was re-dissolved in muriatic acid, the solu¬ 
tion diluted with six times its quantity of water, and oiiee more 
combined with such a proportion of the same solvent, %8 was 
aecessary in order to re-dissolve cmlirely that porfton of the 
oxide which the affiiscd water had precipitated. After the 
dilute solution had in this manner again been rendered clear, 
its ingredient antimony was reproduced us tncialltc antimony^ 
by immersing polished iron in the Ihjuorll.*” Wc see, there- 

* f^em,in. 619. + 11. i3ti. Englivli translation. 

t $ Ibid.,CO-,. |l Ibid., cut. 

q jinaljflicaljiuujfi-tll. 143. 
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fbre, that'murititic acid is the aimropriate sotvcot of the oxide 
of antirtiony; a fact of which Dr. ^opsop seems Ignorant, 
dioilgfa*he transciibes the process, 6f which this fact is the 
groattd^wotk. 

His directions for procuring pure antimony, are of a piece 
with the above. Antimony may be dissolved in nitro<iniiriatic 
acid, and precipitated by the s^sion of water. The preci¬ 
pitate is to be mixed with twice its weight of tartar, and fused 
in a crucible. A button of pure antimony is obtained*” If 
bismuth be present in the antimony, the two metallic oxides 
will go down together, and a button of pure antimony will not 
be obtained. Nay, fm thcr, suppose the antimony associated 
with tin, it is impossible to separate tlie two metals, by solution 
in nitro-iniiriatic acid, and affusion of w.itcr; for the oxide of 
antimony carries down with it, in a state of combination, a 
large quantity of oxide of tin. See Amialei de Cltimie, Tome 
5.), p. 271). 

On his fourth volume we need not enter into details. It is 
the same alisiraet from hooks of natiirul history, mixed up 
with ii little chemislrv, as we fuimd in his foiiuer editions. The 
carelessness with which it is rcpriuti d is conspicuous in the 
very first paragraph. “ V( gi tables,” says he, “ arc too well 
known to leipiire any detiiiition. Tliey are, perhaps, the niost 
niimi rolls i lass of bodies lieloiiging to this globe of ours; the 
species aln udy known, umoiiiitiiig to no less than 30,000, and 
very considerable additions are daily making to the number f.” 
If we look into his analysis of Doiipland and Iliiiulioldt’s 
“ Nova genera et '>peciis ])laut.iruni,” in the Annuls of Pliilo- 
sophv for May 1810, we tiiid him stating, that “ Jlotanists at 
present arc acipiaintc'd altogether with 44,000 species of plants; 
while tiu* whole nemher, mentioned by the Greeks,Uomaas,and 
Araliiiins, does not exceed 1,400^.” 

A considi Tiiiile part of tlie fourth volume is professedly 
devoted to physiology, or an examination of the physical 
functions of living beings, vegetable and auiiiial. How miiwkish 
the composition is, the following average siiecimeii will shew. 

Why do plants die ? This question eun only he answered 
Ly examining, w'ith some care, what it is which consti¬ 
tutes the/i/e of plants; for it is evident, th.it if we can dis¬ 
cover what that is which coiislitntis the life of a plant, it 
cannot be difficult to discover wh.itever constitutes its death. 
Now the phenomena of vegetable life arc, in ge;^ieTal, vegetation. 
As long as a plant continues to vegetate, we say that it lives; 
when it ceases to vogetale, we eunclnde that it is dcad§." 
This is after all untrue, as he imiuodiatcly begins to recollect; 
for vitality exists in a seed or root, without active vegetation. 


4 111 . 6 ^ 1 . 

; Ibid., |)a(4C 374. 


i- ihui., iv. 1. 

( IbKU, 1V.3GI. 
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The chemical changea which accompany or conatitate fcr- 
mentatiha^ form a very interesting department of the acience; 
and have derived sach illustration item modem inquiq^, that 
we expected his account to be fomewhat clear and conaiatent, 
at least, if neither ingenious nor profound. But here, alas I 
the most luminous emanations of chemical philosophy, in passing 
through the doubly refracting medium of his pages are depo* 
larized and dissipated. 

The general result of vinous fermentation, is the conversion 
of sugar into carbonic acid and alcohol. M. Gay Lnssac, in 
1815, elegantly deduced from the experiments of 8aus^ure, 
that a volume of alcohol vapour, consists of a volume of olefiant 
gas, and a volume of vapour of water, condensed into a single 
volume. In determining the density of the vapour of the tibso* 
lute alcohol of Richter, he discovered that when that liquid is 
dilated with water, the density of the vapour of the mixture is 
exactly the mean between the density of the absolute alcoholic 
vapour, and that of the aqueous vapour; the affinity which con¬ 
denses the liquid compound, not operating in the gaseous state. 
Hence' it is evident, that absolute alcohol contains no inde¬ 
pendent aqueous matter. We may therefore state the compo¬ 
sition of alcohol in numbers thus: 


Wu^ht of 
voliiiiir. 

Olefiant gas 0.!)72'2 

Aqueous vapour 0.ti25 

Density of alcoholic vapour = 1.5'J72 


Per font, 
bv flwoiy. 

t>U.87 


] 00 00 


INrcnit. 

b\ 

bl.ld 

38.87 


100.00 


Hence these 39 paits of water are css* ntial to its constiiu 
tion; which may be represented atomically by, 


2 atoms carbon = 1.500 

3 atoms hydrogen = 0.375 
1 atom oxygen = 1.000 


(2 atoms carbon') = 
< + 2 hydiogcn j 
)s= 1 oxygen I 
l-l- 1 hyil rogen j 


2 atoms ole- 
hunt gas. 

1 atom water. 


Without this atom of water, therefore, the pi cnliar compound, 
alcohol, could not exist. It would lu that rase become ole¬ 
fiant gas. Let us see what our author says on the siil>)ert. 
'* Now alcohol of the specific gravity 0.822, contains one-tenth 
of its weight of water, wliirh can be separated from it; and if we 
suppose with Saussurc, that absoluic alcohol contains 8.3 per 
cent, of water, then the products of sugar decomposed by fer¬ 
mentation, aceording to the preceding experiment, arc as 
follows: 

Alcohol 47.70 

Carbonic acid .‘1.7.34 


83.04 
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Or in 100 parts, Alcohol S^AA 

Carbonic acid 42.56 

This result approaches so nearly that of Lavoisier, that there 
is reason to suspect that the coincidence is more tlian acci¬ 
dental This unputation against the honour of fif. Thenard, 
whose experiments he is canvassing, is unwarranted. But as 
Dr. Thomson not merely adopts the atomic theory of M. Gay- 
Lussac, but gives it as his own, we should beg him to tell us, 
what absolute alcohol will become, when deprived of 8.3 per 
cent, of its constituent water. We see plainly that 60.87 ; 
.39.13:: 1.75:1.125; but take away 8.3 per cent, of water from 
alcohol, and we shall have a remainder of 60.87 of olefiant 
gas + 30.83 water; now60.87 : 30.83 : : 1.75 : 0.888. Here, 
therefore, we have the atomic weight 1.75 of olefiant gas, asso¬ 
ciated with 0.888, instead of 1.125 of water; or his atom of 
the former, with about 8-lOtbs of an atom of the latter. 

His subsequent atomic view of the conversion of sugar into 
carbonic acid and alcohol, i.s copied closely from M. Gay-Lussac, 
Annak'S dc Chimkt Tome 05 (for July, 1815). 

We have now fatigued ourselves, and we fear many of our 
kind readers, with the length and minuteness of our remarks. 

Besides the errors and defects which we have noticed, there 
are others in every page, occasioned chiefly by the incessant 
twisting, stretching, anil curtailing, of experimental results, to 
suit some fantastic atomical dress. 

We have animadverted on tlie style jpassim. It is feeble, 
discontinuous, aud ungrammatical. But it is the spirit of the 
book which we most dislike, and wliich we think calculated to 
aw aken jealousy and misunderstanding, where tlic most cordial 
unanimity should subsist. We have endeavoured, from the 
purest motives, tn apply the corrective powers of criticism, 
to this spirit. But the cfi'ectual mode of laying it, would be 
for sonic person of judgment, temper, and taste, to execute 
the laborious task, of uniting into one comprehensive and sys¬ 
tematic body, the well autlieuticated results of chemical inves¬ 
tigation. 


Saltern, IV. 377. 
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* ‘ ASTRONOMICAL ANP NAUTICAL COLLECTIONS, 

No.V. 

i. If. Dblambhe’b direct Method of comfotmg the Latitude 
from Two Observahons of the Sun's AUttudOf aod the Tune 
eiapsed between them. Prom the CoDnaiasance del Terns for 
1823; with Remarhs. 

Thbks it scarcely any problem in Nautical Astronomy no 
important, or of so Sequent occurrence, as die determination 
of the latitude and the time from two obbcrratioiih of altrtudcs: 
and the future improTementa, which may be anticipattd, in the 
construction and general employment of timekeepers, mil pio- 
bably render this computation almost the only one that will be 
required for determiuing a ship’s place in all common caacs. 

' The approximative method of Dona es has 1 eii i lc omnu ndud 
in tike Requisite Tables, and generally piactised in the British 
Nftsy: but, like most othei contrivances of the kind, it gene¬ 
rally gives more trouble than it is intended to save. Dr 
Brinktey has proposed two much bimplcr and more convement 
which, however, agree with it in rcquiiing n sup¬ 
posed latitude, as an clement of the < oinpu^ation; and it sec ms 
to bo Ok least more elegant to assume nothing that is nut imme¬ 
diately derived from the oliservaLioii, tin mat Ives. 

M. Delambre, in an essay published in tiic Connamance die 
Tom fat 1832, has made the very important remark, that the 
mediod of Douwes is nut only as long, if once repeated, as 
the direct method, but that it is wholly void of any convergence, 
‘•bioot when conducted with rigid accuracy, it leads bock pre¬ 
cisely to the supposed latitude, at least when that latitude hap¬ 
pens to be very near the mark. He has given examples, in 
this elaborate paper, of the strict tngonomctrical mode of 
computation, and of an improved formula inventeci by M.Quer^Ct 
of St. Maloes. M. Dubourguet, of Dieppe, has also very lately 
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communicated a similar improvement to the respectable veteran 
Von Zach, who has inserted it in tbif‘number of his valuable 
Correspondence, bearing the nominal date of March, 1820. 
But Mr. Querret’s formulm, though more geometrically accu¬ 
rate than Mr. Delambre’s, possess no praetical advantagtrever 
them, and Mr.Dubourguet’s method appears to be almost exactly 
the same as one of those which Mr. Delambre has employed. 

Eule for douMe AltUudes, 

1. Having corrected one of the obscrvatiomi for the cimnge 
of the ship’s place during the interval, take the logarithmic sine 
of tlic mean polar distance ^ (PA-fPB), and the sine of half 
the interval converted into space, that is, i t; add them toge¬ 
ther, and the sum will be the sine of half the distance AB. 

2. Then as the sine of AB is to the sine of the opposite an^ 
APB, so is the line of one of the polar distances; for instance, 
die .second PB to the opposite angle PAB. 

.'3. Having dins the three sides ZA, ZB, and AB^ we have 
next to Hud the angle BAZ. For this purpose, add together the 
two polar distances ZA, /B, and the distance AB, and from 
the half sum subtract the frsf polar distance ZA and the distance 
AD : add together the sines of the remainders, and the arithme¬ 
tic il complements of the sines of the sides last mentioned, half 
the sum will be the sine of half the required angle BAZ. s 

4. Ihc difference of BAZ and PAB, or sometimes thesuin, 
botwLi 11 the tiopi„is, will be the angle PAZ, subtended fay the 
colatitude PZ from the sun’s place A. To find this colatitude, 
take out the logarithmic cobines and sines of the first polar dis¬ 
tance and zenith distance, and with the sines set down the co¬ 
sine of the included angle PAZ: add them separately togethtr, 
and find the corresponding natural numbers, the sum of which 
will be the natural sine of the latitude, and its logaiithmi ef 
course tlie logarithmic sine. But if the angle PAB ties wUhout 
BAZ, and their sum exceeds a right angle, the cosine becomes 
negative, and the difference of the natural numbers must be 
taken: and if there is any doubt in the computer's mind, it will 
be easy* to try both suppositions. 
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Note. If the declinatioB is very smdl, it may sometimes be 
mosa canvemeat to Asd tba angle PAB ftom the three sides of 
thotfiaiigle, as in the third preoept, instead of the second. 

Ezaufle. 

Let the two aenith distances corrected be ZA =: 73^ 54' 13", 
and ZB 47° 45' 51", the declinations 8° 18' and 8° 15', the 
interval of time three hours, or PA r: 81° 48', PB = 81° 45', 


and APB = 45°, 

whence ^ (PA + PB) = 81° 43' 30". 

The 

operation will be thus: 

1. L sin i (PA-i-PB)=8l° 43' 30" 

9.9934547 

(0 

sin i < a 

ss :u) 0 

9.582H397 

(2) 

sin 1 AB 

l:i Ji.3 

9.5782944 

(3) 

AB - 

9. L. sin AB 

44 so 3S.0 

A.t. 0.1.'i42H9[8j (4) 

sin APB = 

45 0 

9.K 49485(1 

(.•>) 

sin PB 

R1 45 

9 9034KJst 

(6) 

sin PAB- 

86 38 5[8J 

9.99935170] 

1 (7) 

a. ZA=7aP54'13" 

L. SID ZA 

A.C. O.Ol7.1fi)'5 


ZB - 47 45 51 

sin AB 

A.C. 0.1:>IS89M 


AB - 44 30 2) 

siD (S—ZA) 

9.90303.33 

(») 

98-168 10 07 

Bin (5-—AB) 

9.7949174 

(lo> 

8 - H3 5 13.5 

3) 19.4695990 
sin i iUi’l ^33° 36' tti-JH 9^847995 

t") 

3—ZA-8 11 0.5 

B.VZ-45 

13 33 


8—AB-38 34 50.5 

PAiu »!(; 

JH 58 


(ZB -47 45 51) 

PAZ=41 

2C 



4, !«. ces PA 9.15^334 L. sin PA 9.U9S437I (IS) 

CM ZA 9.442HTH0 bin ZA 1.9886:il4 (13) 

.040033 8.0033134 (15) CM PAZ .9.8748934 (14) 

•71*774 ."oTassysfa (16) 

.753797 N.sin 48° 50' 0", Uie Latitude required, (17) 

ii. Conymiiation of the Effect of terrestrial Refraction, in the 

actual Condition of the Atmosphere. 

A. It is veil known that a projectile, tliroi^l) in any oUii|ue 
direction, wiU acquire a height equal to the verso sub of twice 
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the angle of clefotion, in the circle* of which the diameter ie the 
Jicight due .to the velocityaodthahita horieoatal range will be 
four timeo the corresponding eine. Hence it is obvious* that when 
the direction is nearly horizontal, the radius of curvature of the 
path of the projectiles will be equal to twice the diameter of that 
oiccle, or to twice the height due to the velocity, since the 
chord is twice as great, and the verse sine the same as in the 
circle, so that the radius must be quadruple. 

It. It is also well known, that the tangent of a parabola in¬ 
tersects its diameter at a distance above the vertex, equal to the 
length of the absciss below it; so that the portion of the absciss 
below the vertex is half of tlic part cut ojBTby the tangent. 

C. The horizontal ordinate of the parabola, flowing uniformly 
with the time, is always proportional to tlic vertical velocity, 
and the difl'erence of any two proximate ordinates, compared 
with their leiigtli, and the evanescent interval between them, 
will always give the distance of the intersection of the tangent, 
according to the common method of finding the tangents of 
curves ; that is, as the diflcrcncc of the. velocities is to the whole 
velocity, so is the difierenec of the absciss to the part cut off by 
the tangent, or to twice the absciss reckoned from the vertex. 

D. Now the velocity of light, considered as a projectile, must 
bi supposed to viry directly as tlie refractive density; so that 
we buve only to determine what proportion the variation of 
refractive densitv of the atmosphere, in the height of a fboRr 
a yard, bears to the whole refraelive density, and to increase 
the foot or the yard in the same proportion, and we shall obtain 
the measure of twice the height due to the velocity, or of the 
radius of tlie circle of curvature of the ray of light moving ho¬ 
rizontally through such an atmosphere* 

E. The velocity of light in a vacuum, and in the atmosphere 

at <50°, with the barometer at 30, varies in tlie ratio of 3540 to 
3,541; the height of a homogeneous atmosphere, under these 
circumstances, is 27,000 feet; and the temperature descends 
about 1° for every 300 feet that we ascend. Consequently the 
velocity varies every foot, as far as the diminution 

of pressure is concerned, and .fig. is to be dedocted 
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for every foot, on account of the diminution of temperature, or 
as fondi moih or teas u Aria 'dintfamtien li more or lefM MpM t 

ao tlu^^ tfae change ware in = 55 feet, the refraction 

would be annihilatedf 4 id» if still mere audden, there would 
be a depKssioa or looming, instead of an eleaation. But in 
ordiiiary.cmeumstances, supposing Professor Leslie’s estimate 
of 1° in 300 to be correct, we have - -rrieso^ = 

rrsrlTUinr fe^ variation in a foot, and consequently, 
116873000 feet for the radius of curvature of the ray; whidi 
is to the earth’s radius, or 20900000 feet, as 5.6 to 1; conse* 
quently, the oK vution of a distant object mui>t bo ^ j of the 
angle subtended at the oarlli’b ci litre, since the angle contained 
between an arc and its ibord is alnayb equal to half tiic angular 
extent of the aic. 

F. The general temperature of the atmoNjiliere will adecl this 
refraction in so slight a degree, that it in ly safely be ncglpcted; 
but it would be always of importance to ascoriain, if posbilde, 
the comparative temperature at different heights; and whenever 
it is practicable to find the height h, corresponding to a depres¬ 
sion of P, sapposing it to be diiTerent from 300, wc may em¬ 
ploy as a divisor, instead of 11.2, the rccipiocal of , . 

(TrJTfU”"*^) divided by 10450000; or the recipiur.il ol 
MrifiOOOO / 1 __ 1 \ _ 10450000 A—.51.7 

\27000 4‘Ufc/ 




1)540 


27000 U 


.lyCA — M.?) _ .1093 _ /,- 300^ 

* h h 

becomes .1093 — .0199 =: .0894 — p —. as before. 

1 i 


iii. Note respet Uny the Coonaissancr dts Tenu. 

It' it right that the possessors of the Comaissance ties Tern 
shouM be informed, that a cancel and two pages of errata for 
1822 were received in London after the delivery of the volume for 
1823, to which they belong. It ought also to be generally known 
to practical astronomers, that the well-intended and weB-con- 
trived tables ftir the correction of the places of the stars. 
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pubiiili^d in thn Conneufsonoe tU$ .TlmM for 1819, have bean 
tendered, by some omUsion in the calpulation, completely er¬ 
roneous tfirougbout. The volume fur 1823 appears to be in¬ 
comparably more accurate than those of the preceding yean, 
and the editors appear to have profited very laudably by the 
example of diligenoe, iriiioh has been set them in this coontzy. 


iv. An JSksiy ojt the easieat and most convenient Method of 
calctdatiag the Orbit of a Comet from Observationt. By 
WX 1 .Z. 1 AM Olbeu*), M. D. 8vo. Weimar, 1797. 

Section 11 . 

On some Equalums of the First and Second Order, v'Mch have 
been jn-oposed for determining the Equations of Comets. 


[t outiuiiiil fruui \ol. X. |). 4262 

{ 35. 

rpon this supposition, it will be easy to determine, what 
^\f>(ild have been the apparent place of the comet at the time 
(if the tuuldle obscrvaiiou, if tlie earth had been in d, and the 
niiiK t 111 D. Fur first, all the apparent places in ADC, viewed 
ft dill a(/(', Hu in a gnat iiiclu of the sphere: and, secondly, 
the pd'iits bb SDll jre all in one plane, so that all the points 
of rlu' liiiu HS, sicii from any pait of b S, are in the same great 
i lu Id. \\ d have tlniofore only to dL'tenninc the place of these 
twoc'iiclis on ilu spli Id. in oidir to find the position of llie 
liiid d D. lliu first guat ciiclo will pas'; tliioiigli tlic first and 
lliiid places of till eoinit; the siumd tliiuugh thu middle place 

and tliiit of the sun. Hence, if we make -r ,r^ - v ---=— 

’ sin a) tang ff— 

cot (*"'— «') s= cot », the longitude of the point of 

inteibcetioii of the former circle with the ecliptic will 

he a" — v; and the angle of intersection will be e, to 

I'c found by the cipiation tang s = -llie longitude 

of the point of iiilursectiou of the other circle with the ecliptic 
must obviously bo A", or that of the sun at the time of Uic mid* 
die observation, and itb inclination h will he diteriniiied by tlic 
Voi.. XI. N 
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ttag S' ta ^ “^7 

^ tin(A-») , 

the position of the intersecUoftiof these two circles with respect 
tb tke wSipBc! ** if w pA cot 

+*.cqt ;A" + w—»')* we have w'-w 4«» *9r the longilnde of 
point* which may be called c"* and ile Jetitudn y" wdl be 
each that tang y" — tang « sin v. 

* (Note 5. In order to demonstrate the general proposition, 
thiU Uie relative apparent places of two bodies describing light 

(El.. (1)1 

■ (o| 
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lines with proportional velocities, will be found in a great nrele, 
we must con^idei, that if tlie line Alt In* in the plane of 
the figuie, and CD mott it in C, the t>ieal iiicic, to uhich 
both AC and ItD will be direetfd, will be found by drawing 
AE parallel to BD, and dilLimining the plane which pasMs 
through AC and i\E. Now, if wc take, mstead of Bl). 
any other position of the line of direction, as FG, di¬ 
viding AB and CD in the same ratio, and draw All paralK I to 
FO, it may be shown, that AH will be in the aamc plane iv ilh 
AC and AE; for if AE := BD and All = FQ. the points C, 
H* and E will be in the same right line* their htdghU abosie the 
plane of the figiiie being in the same proportion^ Iheir dis¬ 
tances from C, since these heights we eqiud to the hoig^ts of 
G and D, which are to each other as CG to CD: i«d ajM* 
GH IS equal and parallel to AF^ it will be to DE as CG to 
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CP: 10 that the U«e« AQi AH, and'ViE, OHirt alvaye he i* 

one plaDe.r>Tn.] , ‘ 

’ 1361 *'■ 

Since, according to our sappppition, the chord q/t the ,^hit 
of the comet, end Uult of the earth*i orbit, are divided by the 
lines of direethm a A, AD, e C, in propoiti.on to the thnOi, the 
•ame proportion meet abo hold good for all orthographlcd'i^ 
jectiODS of these chords and lines of direction. Supposing now 
GDA to rq>resent the chord of the orbit of the comet projedtied 
on the ecliptic, a e 4^ as before, the chord of the earth’s oibi^ 
and a A, d D, c C, lines determined in their angular directions 
by the longitudes c", and respectively: 


c 



tve have then CO: AM = —and e 0 1 

sin COD sin DMA 

" == -- - Kli A = CD : 

sin COD sm DMA 

AD f, and C c s= CO + cO, and A o sr AM + o M, 


nr i r 

wehaveAn : C c = ■ . .... : . Now DMA is the 

sm DMA sin COD 


diilbrenee of the first and second longitudes, c" — « ; and COD, 
that of the second and third, ^ c"; and A a and C c are 
the icuitsite distances of the comet from the earth in the first 


and third observation, which we have before called and ; 
conseqaently. 



t r 

__ • __ 

Bill ((■"—«') Sill (»"'—r ) 
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^ c > ttpfeMlPIIW<pMportioik ofibd 

cwtato disUmcei in tli« firit iMid,%rd pi)|«rvationf. 

< S ?7. 

Thw modi of dfidingthe proportiop gftl^ curtate dittaOces i«, 
however, ndther universally applicable, nor always the most 
ronvenientThcre is one case in which it is quite useless, tliat is, 
where the apparent motion is nearly perpend^lnr ^the ecliptic, 
or the change of longitude very slow, arid tfiait of latitude cen* 
siderable: for m this case the angles C* —and — C 
would be too small for the determination of M with sufficient 
security. In another case it must be employed exclusively, 
when comets are near their quadrature, and have very little mo¬ 
tion, especially in latitude; so that the following method is 
rendered inconvenient, lliere is also another case, in which it 
is particularly advantageous; that is, when the intervals arc 
very small, or the observations not very accurate; for in this 
instance we may, without hesitation, employ the longitude »' 
of the second observation, instead of the corrected longitude t ', 
^o as to supersede the calculation of § 35. Tliis is cqui\alint 
to the supposition, that the lines B b and D d, ^34, are pa¬ 
rallel to each other; which will not be far from the truth when 


the arcs a c and AC arc small, and the lines b d, RD, still 
smaller in proportion. In tins case we may assume at once 
sin (»'—«') 

“ f sin (» ■ 

§ 38. 

In other cases it will be generally more convenient to employ 
a plane of prq|ection perpendicular to the ecliptic, and to the 
middle position of the revolving radius belonging to ih* eaith, 
as L^mbest has already done wiili advantage If we then 


make tang 6' = 



tangy* 
sm (A"- c"; 


and tang 


i"rr ^ _ the angles 6, 6', and b*" will be those 

sin (A"-»"') ** 

which the piojcctious of the lines of direction will form with the 


(aiui'b uibiU But since 


tang y* 
»iii (A"-c") 


bin (A'-a") 
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rulation of tlie value* of c" and y" become* unnecesBary. [For 
ia’thia caaej^|m^^aiien of tbe levolvkig tm]Mib*^of tbe»cemet 
will coincide with that of the line of the direction hi the second 
Observation, the samoipohit'reptieBenting both the< earth’nnd 
the sun.] If we now call the projected distance in the first ob¬ 
servation and in ’the tbiid N we shall have, since the pro¬ 
jected chords are 1ier» also divided in the proportion' of the 

WN=C*S!£r*2 Now 


t _ ^ COS b' //I w /_ N ^ cos b 

t — T- n - s —r.. and f s: M ^ ^ 




slnCA*-.'] ’ * ' ■ * sin (A"-.'")’ 

P cos V* sip (A ' *— aQ Bin(y^--6') t' __ 


consequently 


cos 6' sin (A'—«"')sm {b'''—b ) f 
sin (A’—et) (tang I*—tang 6') t' ^ 
sin (A”—(tang 6"'—tang 4") t' 

(tang 0' sill (A"—a*) i— tang 0 sin [A "—<*"]) <" 

(tang sin U"-«")-tajig ^ sin [A"-«'"J) t 
n \ ery convenient expression for M; which, however, may be 
tendered more immediately applicable to calculation in the form 

_ tang 0' 

“ sin (A 

\NoU commufiicaied by the Autitor, 

It must here be observed, that the tvio expressions M ss 


(tang 0 —JB sin [A —* ]) f ® 


sin (c"—o') <" 


ai 


M = fw» sin (A"—a’) — ta ng 0) f 
(tang IS"'—m sin (A" — o'") t* 




m = 


is the tangent of the angle formed with the 


sill (o '-c'' * 

identical, anu may be derived from each other. For Mpp i*- 
_ tangfi" 
sin (A"-o") 

ecliptic, by a great circle drawn through the place of the 

com -t and of th sun in the middle observation, wc obtain, 

hy v^ans of a well-known property of great circles, already 

mentioned m ^ 30. the two equations 

ton g y sin («" — •')—tang 0 sin ) -0" sin (<f n')=0 

tang y sin wc (A" — o') sin (o'"—c")—-msin 

(A"—o'")sin (o'*—o') = 0 

sin(c"—a/) _ in sin (A" — o') —tang S' i 
consbquendy “ tang jS"'— »» sin (A'—o'") 
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'I » > > ^ 39> 

fiach^ dnreiiie>>M tbc pro|i!piitHa vf .the owtute 4i«tapcw of 
dak oonet fiomlho «Mb lA tiK,3nt §ad 'tfurd 
Im, wdar to find the difeUiMM thtwenleetu we miwt 4BtenmBe 
frop them the chord end the tup estraup dwMuMes AC,, SA, 
SC, udfOontNue the ere» of the .with 4^ 
intenwaing. Now ^e two diatancei ofttii) 4i>r\rj(h from ;the soo, 
S a, Sfl^ heieg R' end K'', aad the dutencea of the conict 
footii tibe sen, SA, SC, r and we haro /*= R'* — 2 H' ^ 
cos (A'-») + {'* see'd*, and r'"«= R'"» — 2R" Mf' cos 
(A"'-0+M^«"scc*3"'. 

[To Ijt ctmtmutl,} 

V. Further Jtiaunks on the TraraU of the Comet of 1819 ovej 
the Sun, Bff Dr. OlbeH^.—B oDr'a Jahtb., 1823. 

The authority of tlie obscrYation of General Von IJndener, 
i>i favour of the invisibility of the comet in its transit, is ron- 
sidurably diminished by the testimony of other observers, par 
ticularly Professor Schumacher and Proftssur Brandos, who 
agree in declaring, that the sun was by no means free fiom sjKits 

on the day of the transit, as it appeared to General Von Lin- 
dener: and on the other hand. Dr. Oruithuisen and Profossoi 
Wildt agree in dcsciibing a small spot near the middle of the 
sun’s disc, which might possibly have been the comet, though 
certidnly not so distinctly defined as a planet would have 
been. 

vi. Errors of the Tahlei of th( Planeh, toUh other Notes, 

from Boot: and Zacii. 

Tlie German observations of Jnpiter and Saturn, as recorded 
by Bode, do not agree quite well enough to settle the question 
of the accuracy of the tables of their motions, without a re¬ 
ference to the Greenwich Observations. They tippear, however, 
to prove, that Bouvard’s tables of both planets are considerably 
more accurate than Delambre’s. Tlie mean error of Bouvaid 
ill tlie H. longitude of about the time of opposition in 1810, 



AMlronomcal wd Sautical CoiitcHods. 183 


was + 5".7 or — 10".iD the latitude + 3".2 or — 1", accord¬ 
ing; (0 SniaAsoki and DeriBtagfrr in.' the'>di;,>.hiigitude of 
OT + 33*^/ uni b the latillide 4* -f 6^. De- 
lombiu'e tsUea of 4"guw»4lM kmfiiadu -* 
or + 12", aud the htitade 4* 1".?, 4 * 2^" — 3i', or 4* W* 
cording to'Staiodottkif Bittner) Burg, and Derfflbgor.' 'Fbc Sa¬ 
turn’s lodgitudo) 8S".l, + and latitude^ 4)", 

4- 12", arid 4*14", aeeoidiag to Sniadecki, DiUaav, and^- 
fBinger respectivaly-—l^orie, 1823, p. 119,120,131, 132,144, 
174, 175. 

Wu 6iid in the Corretpondance Attrwomique, for February, 
1820, above thirty observations of tlie lunar distances from 
Venus, made at Toulon, for the purpose of ascertuning the 
accuracy of Inghiraini's tables published in that work, and 
partly copied into those Collections: the greatest error does not 
oxrohd 11' of longitude; and the mean error is much less. 
There are also thirteen observations of the distance of Jupiter, 
in which tlic mean error is still less, and the greatest about 9'. 

With respect to the coniparativc facility of observii^ lunar 
uocultatiuns, it is remarkable, that of thirty-five conjunctions of 
fixed stars with the moon, announced m the Beijb almanack 
for 1819, nine only were occultations visible at Berlin, and 
Professor Bode was unable, on account of the weather, to 
4)bsen'c any one of these. 

Professor Hansteen of Christiania, so well known for the 
accuracy of his magnetical researches, has announced to the 
Ihiron von Zach as an important discovery, that polarity is by 
no means confined to iron; hut that tlic wall of a house, a tree, 
and the mast of a ship, are capable of producing the effects of 
a north pole below, and a south pole above. It is well known, 
that tlie late M. Coulomb once fancied that he had discovered 
some magnetic properties in various substances, mdependently 
of any iron contamad in them: but his experiments were re¬ 
peated at the Royal Institution without success, and he was 
afterwards obliged to abandon the opinion. It is said that Pro¬ 
fessor Hanstecn was once a believer in animal magnetism: a 
circumstance which does not give much weight to his evidence 
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Oi^<du«fMcaii9h^‘ffhe nntS^ot dewirveB, howcTer, to be care- 
fitHy-w-ewwiftfd iritis reipeet to tbia ii4age4 polarityf orhiob, 
if«ite eiuiteQiQO ireNt eoafinned, would tepd to remoTO aome 
djffimltieg in the theofjr of a idup*a attraotionw--Sec Mfrowm*- 
anl CoUeciwM, No< III* 

t 

Tbe planet Vetta was in opposition, 13th January, 1821. 
For^ April, midnight at Paris, M>T., her AR, will be 

111°. 9' Decl. 27° N. Log.Diat. ft. Q .33 

April 7. 112° 6' 26°. 3' .34 

11. 113°. T 25°. 50' .35 

Encke, IN Bode, p. 225. 


Jtato will be in 8 24tliJaly, 1821. Her place at midnight, 
1M1.T., at Manheim, will be 


May 5. 

AL 

20“ 20“ 34“ 

Drri. 

5° 46' S. 

Lof. Dist 0 

.421 

June 2. 

20 27 57 

3 47 

-347 

Jnly 4. 

20 15 48 

3 20 

.274 

Ang. 1. 

19 52 23 

5 17 

.247 

Sept 2. 

19 33 10 

9 9 

.274 

Got 4. 

19 39 17 

12 30 

.334 


Nicolai, tn Bode, p. 226. 


place of P<dla^. 


, |4 i d"i |frt at Gottingen, M. T. 



AU 

nm. 

Log Dut, 0 

April 1. 

252° 8' 

lb‘’2rN. 

.300 

May 3. 

249 32 

23 22 

.333 

June 4. 

243 3 

20 11 

.354 

July 2. 

238 46 

24 16 

.394 

30. 

238 22 

19 54 

.446 



Fon Staudl, tn 

Bode, p. 227. 


vii. Daouh Standard qf Lengtiu Communicated by Profettor 

Schumacher. 

The length of a pendulum vibrating seconds of mean solar 
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time iit ASP N. latitnde on the meridlian of SkaiftB^ qn thelevd 
of the sea, ftnd in a taeimm, is to bd diVMtel/ oofiordihg to a 
new Ro;^ decree, into 38 equal patU, each of which is to be a 
Danish inch, and li ‘inches n Ibot. Ait other standaidt hre 
hereafter to be considered as merely sulnidiary to this determi* 
nation, and to have no authority any further than as they agree 
with it. 

The weight of a cubic foot of water is to be hereafter de¬ 
termined by Professor Oerstedt. The Senate of Hamburg has 
also adopted the same standard. 

Correction. 

1 he example of a lunar distance, copied into the Third Num¬ 
ber of these Collections, from the Appendix to the Requisite 
Tables, contains an error in the tabular logaiithmic difierence, 
wliidi was nok suspected, and which therefore pervades the other 
computations, in which that logarithm is employed. This 
is the true cause of the apparent inaccuracy of the great tables, 
which, as well as the scales depending on them, are thus vin¬ 
dicated from a groundless imputation. 

There is also an inaccuracy in some of the numbers of the 
example of all the minute corrections, which has tended to 
exaggciate, in some degree, the importance of these corrections, 
since they really ai'iount, in the case computed, to about half 
a minute only, instead of a minute, or to 6fieen mUeS of lon¬ 
gitude, instead of thirty: the general tendency of the example 
is, hewever, not affected by this error. 
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Abt< XIV. Cantelifm iu Bight A$eettsimof Thirty-Sis 
i|»fiftrijw/ Fi^ Stars to every Xkty of the Teffr. By 
(James South, F.R.S., F.L.S.^ Honorary Member tf 
I Ale Cambrige Philosophical Sodety, and Member of 
the J^tTommical Society of London. 

[Goncludad fiumVul. X. p. 444>3 

A Mr. James Groobt havings published in the PhUosophtcal 
Magazine of February last, the Apparent Right Abrcnsion of 
Dr. Maskelyne's thirty-six Stars, for c\cry day of the months 
of March and April, curiosity has naturally induced me to exa¬ 
mine how far the corrections given by me in the last Number of 
this Journal, would afford similar results; and, upon mature 
consideration, I would recommend Mr. Grooby, in his next 
communication, to revise the preface to liis labours of the 12th of 
February last; substituting mcautiously for ** carefully,” pur¬ 
loined for ** calculated,” and ilfr. James South's fur Dr. 
Maskelyne’s;” perhaps, too, the sentence might br improved, 
were he to add ” found by me in Mr. Brande’s Journal of Ju- 
nnary last.” 

Hie paragraph will then run thus. ” The mean places, 
Aseenmtu, Mr. Grooby, I presume, means,) were deduced from 
Mr. Pond's table, annexed to the Nautical Almamc for 1823, 
and the corrections incautiously purloined from Mr. Janus 
Boulh's own tables, found by me in Mr. Brande's Journal of 
January last.” Signed (James Grooby.) 

To be serious, however, should the proposed alteration sound 
unmusical in Mr. Grooby’s cars, I can assure him it will afford 
pic great pleasure to retract the sentiments it conveys, on his 
proving that they are unfounded; and for this purpose, all that is 
necessary will be for Mr. Grooby to do again, but in (he presence 
of mutual friends, what he would have tlie world believe he has 
already done, a thing; which he must acknowledge to be nec 
nsperum, nec difficile. 

Jaubs South. 

Blackman-Strect, Man h 'iAlh, 1821. 
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Art. XVI. Mhceilaneoiu InteUigencr. 

1. Mechanical Science. 

^ 1. Aoricultdre, Optics, Astronomy, &c. 


J. Apparatus for shewing the double Refraction of Mineredut^ 
Jn the Journal of Science. Vol. X., p. 108, two methods of find • 
Ing the doable refraction of minerals have been quoted from M. 
Soret, in the Journal de Physique^ Tom. XC., p. 353; and lest 
I he public should be led by that notice to ascribe the invention 
of tliem to him, M. .Soret has thought it of sufiicieat importance 
to declare, in a letter to the editor, That the apparatus are 
n(>t of his invention, but belong to M. Biot.” 

M. Soret must certainly have misunderbtood M. Biot, for he 
has uiidoulitedly no claim whatever to the invention of these two 
hinds of apparatus. Dr. Brewster was the first person who em< 
ployed the apparatus of two plates of a singly refracting crystal, 
placed transversely : the crystal which he used was Agate. A 
long time afterwards M. Biot discovered an analogous property 
in the Towtnalme, and snbstituted it in place of me agate, but 
thf apparatus did not on tliis account become of his invention. 
Di. Biewster was also the first who used Agate Microscopes, 
consisting chicHy of thin plates cemented onplanoHionTex lenses, 
and he has .since constructed similar apparatus by converting 
ealenrrons s]>ar and artificial salts into singly-refracting plates, 
(Sec PInlosophicnl Transactions, 1819, p. 149,) RRA has also re* 
peatcdly used analogous apparatus, consisting of transverse 
paroi'lb of films of glass blown to extreme thinness, and films 
of mien aivangcd in a particular manner. The merit which 
belongs to M. Biot is that of having discovered that Tourmar 
hnr has the singly rifnicting and polarising property of 
Agate. 

M. Soret must have ascribed the second apparatus to M. Biot, 
solely because he had exhibited to him the experiment. Itbehmgs 
exclusively to Dr. Brewster, who shewed the experiments to 
!Vla](>r Petersen m 18IG and 1817, and to Count Breunner, and 
Professor Mohs in 1818. (Sec tlic Philosophtral Transactions^ 
1819, ]). 11., and the Journal^ Physique, Mars, 1820, Tom. 
XC., p. 177, the same volume in which M. Soret ascribes the 
iiivintion to M. Biot.l 
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3. Vwmg MatAine^—A new diving machine, <^led a Dolphin, 
haa been invented bv M. F. Farkaa, an Hungarian. The conti¬ 
nental papers have aescribed some of the advantages of the in¬ 
strument, but not its cons^ction. An experimoit was made 
with it at Vienna in the militnrv swunping-achool at the Prater. 
Count Josej^ &terhazy de Gal^thy, Count Fetgas de Ghymes, 
the acting Uhambetlaitt Nemes Sla^, and several Englislimen 
and persons of distinction we» jrcient. The servant m the in¬ 
ventor plunged with the Dolphm in twenty-four feet water, and 
walked upon the bottom over the whole s^are of the swimming- 
school. To prove that Acre could be no want of light, the 
inventor sent down a lantern, and when it was taken up again 
the l4^t was still burning. After Ae man had remained one 
hour under water, he returned to the surface wi Aout assistance; 
not because he wanted air, but because all who were present 
were satisfied wiA the success of Ae experiment, and directed 
Aat the man might ascend. 


3> Attronomical Prize Queztiozu^The Astronomical Society 
of London have offered Aeir gold medal and twenty guineas 

For Ae best paper on Ae theory of Ae motions and pertur¬ 
bation of the sateiUtas of Saturn. The investigation to be so 
conduct^ as to take expressly into ccmsidcratiim the influence 
of the rings and the figure of the planet as modified by Au at¬ 
traction w the «f g« on Ae motions of Ae satellites: to furnisli 
formula adwted to Ae determination of the clemimts of tlicir 
orbits and the constant co-efficients of their peri^ical and 
secular equationa from observation: likewise to point out the 
ohiervations best adapted to lead to a knowledge of such 
detetmjnation. The papers to be sent to Ae Society on or before 
February 1, ISSS." 

Each, memoir is to bear a motto and be accompanied hy a 
sealed paper vdA Ae same motto and Ae autlior’s name, llic 
succ^mAu paper U to be left wiA Ae society, and publislied as 
they direct. 



II. CtaXMlCAL SclBltCE. 

I 

b ’ 

§ CHXttlS^T, BLECfTBlClTT^ ift, 

],. Oxtd^o/jr<pi 9 «Me,<^Dr,PorchIwiXLm in additifm to 
his remaiks on the adds of manganese, has pnblislied an act 
count and ^nt^ds of the different oxides, the preparation and 
co^Qsition of which will be briefly noticed below. 

Ine manganese was obtained free from other metals, by heat¬ 
ing the bla^ oxide with sulphuric acid till all excess of add 
wus driven off, b^ making a solution, and then by precipitating 
the copper and iron from dial soludou by hydio-sulpnuret of 
doimonia, they fall down of a black colour; when the precipi¬ 
tate bceoincs grey, the solution is to be heated to the boiling 
point, and, if sufficient hydro-sulphuret has been added, will 
pieeipitate white with a farther addition of it. Vrom the solu- 
tiuii thus precipitated the carbonate is obtained, and from that 
the other preparations of manganese. 

Another piccessfor preparing pure manganese may be found 
.It page 358, vol. VI. of this 

Dr. F. obtained protoxide of manganese by beating die dcut- 
fixide very gendy in a glass tube, and at the same time passing 
a current of hydrogen gas over it. The brown powder became 
of a light yellow colour, and whilst cooling, white: the cold 
oxide was of a beaudful light green colour; by mere exposure to 
the air it absorbed oxygen, and began to turn grey. 

Several analyses of this ovide were made, one from among the 
rest givts its composition as 100 manganese + 30.24 oxygen, 
.ind Ur. F. thinks that the true quantity of oxygen, combined 
with 100 of manganese, isbetw^'c.! *30.18 and 31.29. 

The duutoxide of manganese is prepared by heating pure 
protoxide in the air, ri a temperature between the boiling point 
of watef and of mercury, it takes fire and burns slowly with a 
reddish light, iuto dcutoxide. The composition of this oxide is 
100 manganese with 42 04 oxygen. 

When this deutoxidc is bmled in dilute nitric acid a part is dis¬ 
solved, and an insoluble peroxide remains. It is black, and inso¬ 
luble in acids or alkalies. The latter when slightly heated with 
it form deutoxide and manganescous acid, the latter being dis- 
soU ed. Tt is a conductor of electricity. It may be formed, also, 
by cximsing carbonate of mnngaiu'sc to air, at a temperature 
of 500° Falir., and, washing it with weak cold muriatic acid, 
its rompositiou is G3.749 manganese 36.351 oxygen when 
dry, but it is when prepared as above, always a hydrate, and con¬ 
tains manganese 30 + oxygen, 16 + water 9. 

'llic oxide obtained, by exposing the niti ate to moderate heat, 
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and wfiich Berzelius considers us the deutoxide, is, accurdni^ to 
Dr. Fi a compound of 1 atom of peroxide = 22.323 and 1 atom 
of doutoxide =: 77.677^dnna/t ofPkil. I., p. 50. 

2. DUsecHon of CrytlaIs.--^'T}u>»e specimens of sulpliurrt of 
anrimonv tfhich are crystallized in larpe crystals,' crossing 
each otner, admirably illustrate -Mr, Daniell’s mode of dis¬ 
playing crystalline texture by dissection. On introducing such 
a piece of sulphurct into a portion of fused sulphnret and 
continuing the heat, it begins to melt down; but so far from this 
taking place unifurmlyat the surface, crystals will sometimes he 
left more than htiiraii inch long projecting from it; and in other 

E laces the cavities left hv fusen crystals will he so large and 
ave such pnfeet smfaces, that the angles Uicy Amn with each 
other nicy be rcadilv ascertained. In order to observe llicsc 
effoefs it is only iu‘(Tss.iry to rcmo\r thi» lialf-l'iisod ]>iorf of mi!- 
phnretl'rom its hot bath, and allow it to onol, M* F, 


3. Soli(UonafLtMt. —Mr. Dalton formerly showod that liiiif w'is 
more sohiblr in rohi Abator than in hot water, and ^u\o a i.'hU 
cpiantitj(*7«, from which ho roncludcd, th it thi‘ ijn.tntiK hidd in 
solution hv wMter of Fahr., was iieailv twice ih.ii iriaincd 

ft ft 

by water of 212°. Air. Phillips has late ly taken up tlic "iiif|(.ct, 
and after ascertaining the aeciiracy of Mr. Djllnn’s i \]>ciiiii( nl'. 
and conclusions, prui'ceds to i \perim< iil and icnnuk upon tin 
cause of the phsenomeuon, and eonsidcis it as rcsiiliiug “ fioni 
the effect which heat sometimes produces of mer«‘a««'iui insi< .id 
of diminishing the attraction of ctih<'si<)ii. The atliiiities which 
are brought into pluy, are the atti.iction of iggn t;atioii of the 
particles of lime for eai'h other, the atti action of the lime to form 
a hydrate with a small portion of water, and the mutual atlimiy 
existing between that hydr.ite and the w.itei of ■.ohitiou,’* and at 
the hi^h temperature, Mr. Phillips thinks that'nc two formci 
affinities may he heightened so as to over^iowi i the latter. 

Mr. P. found, that hy heating cold sntur.tled lime-watei a 
ctystallinc deposition of hjdiate of lime was thrown down, but 
the crystals wcie so minute lliat their foiin could nut bo uscii- 
tained. 


10.000 gr. of water at 212'’ dissolve 7.8 gi. of lime. 

J 0.000 gi. of water at 32"’ dissolve 15.2 gr. of lime. 

Anmtls of Phtl. I. p. lt)7. 

4. fjillmi ?•» hpidohfc. —Proffh.sor Gnielin lias detected li- 
tbia ill two .speeiiiu-iis of lepidolite; one being Swedish, and the 
other from Moiavia. lie eiidiavoured, without siiercsb, to loiiit 
alum with thisalkfili and tin supei-sulphatc ofaliiunne. 
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b. 'SpMtajmtiiUimbustions.-~-The foUowitig case of wnon- 
taneous combustioD has been described by Mr. James Gullan, 
of Glasgow, see Edin. PhU. Journal, vol. vii. p. 219. Having 
sold a respectable 8pirit*dealer a parcel of sample-botOes, 1 
sent them to him packed in an old bosket, the bottom of which 
was much broken; to prevent the bottlgs from' falling through, 
I put across the bottom of the basket a piece of old packing- 
sheet, which had lain long about an oil and colour ware¬ 
house, and was bpsmeared with different kinds of vegetable 
oil. About six or eight weeks afltcr, the gentleman informed 
me that my oily-cloth and basket had almost set his ware¬ 
house on fire. The basket and rloth had been thrown be¬ 
hind some spirit casks pretty much eontined from the air, and 
about mid-dav he was alarmed by a smc-Il of fire. Having 
moved away tlie casks in the direction where the smoke issued, 
he saw the basket and cloth in a blare. This fact may give a 
useful hint to persons in public works, wheie galipoli, rapesced, 
or linseed oils are used m their manufactures; as it is an cstn- 
Mished fact ^though not generally known), that these vegetable 
oils used in cloths, yarn, or wool, in the process of dyeing, and 
confined for a time from the open air, are very apt to occasion 
spontaneous fire. 

r>. Polishing Powder from Charcoal —Mr. J. Thomson, of 
Gla-sgow, has lately turned his attention to the property ])Osscssed 
by charcoal of giving a fine poli.«h when rubbed on metals. This 
])rnpert.y is not possessed by charcoal in general, but has been 
found to belong only to particular pieces; no means were known 
by which such charcoal could be distinguished, except act nal trial, 
nor was the cause of the superiority of some pieces over others at 
all understood. Mr Thomson, in consequence of information be 
received from Messrs. Harts that the Dutch rush used in 
polishing wood owed its powers to silcx, was induced to sup¬ 
pose that charcoal made from wood growing on sandy soM 
would have the property required, and on trial this was found 
to he the case. It frequently happens that turners meet with wood 
which very rapidly destroys the edges of their tools. Mr. Thom¬ 
son procured some of this wood, and having converted it into 
charcoal, tried its polishing powers. They gave great satisfac¬ 
tion; and hence Mr. 7'. recommends, that turners, cabinet¬ 
makers, ^c., should lay aside .such wood when they meet with 
it, as a source of charcoal fur the coppcr-plate workers, SfC., to 
whom it is of more value than to the former, and who are con¬ 
stantly in want of polishing cliarcoal-powdei. 

7. On the colounng Matter of the. Ijobster. —M. Liissaignc has 
lately examined the colouring matter of llic lobster. He ob¬ 
tained it by scpaiuling the shell of the animal fioin all other 
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eabstances, and dig^Btine it in alcohol, nsin^ the same portion 
to different quantities of the shell. The pieces thus treated 
gradually parted with their colouring matter, end #ere incapable 
of burning red when boiled. The solution collected and eva^ 
pointed afforded a red matter, having the appearance of fat. 
Ws substance is imu^ and inodorous; is insoluble m water, 
but is easily disBolved in sulphuric acid, or concentrated alco¬ 
hol. Its soluUon is of a scarlet colour, and does not become 
turbid by ffie addition of water, so that it is not analogous to 
fai* Potash, soda, or ammonia, do not alter its colour. Dilute 
mineral acids have no effect upon it; but, when concentrated, 
they destroy and change it into a dull yellow substance. 
Satts of tin, lead, iron and cupper, do not precipitate th's sub¬ 
stance from a solution of alcohol. M. Lassaignc states that this 

S bstance is contained in a membrane which adheres strongly to 
e calcareous envelope when the animal is young; but that it 
is easily separated from those at the full growth. The mem¬ 
brane IS very thin, and is of a violet colour in reflected light; 
but of a purple hue in tranboiittcd light .—Journal dt Phtir- 
maae, vi. p. 174. 


8. Vcgetahle Alcali: Daturii<AM.-->A snbi>tance, supposed to be 
a new vegetable alkali, hag been obtained from the beeds of the 
daturium stramontam by M. R. Biandcs, and distingui.Nhed by 
the name Daturium. It is combined in the seeds with malic acid, 
and is obtained in the usual way. It is nearly insoluble in watc i 
and cold alcohol, but is soluble in hot alcohol from which it pre¬ 
cipitates on cooling in floccnli. It has been obtained with diifi- 
eiutp in cmtals, which were quadrangular needles. It ncu- 
tralucs acids, but requires to be added in large quantity. Its 
lulphate is crystalhzable, soluble in water, efflorescent, and 
decomposed by fixed alkalies. Its muriate forms square plates, 
nadily soluble in water. Its nitrate is crystalline and soluble. 
Its lUietate is deliquescent. It acts on iodine os other alkalies 
dps ^ough feebly .—Journal de Physique, xci. p. 144. 


d. ilA’qpta.—Anotlier of these substances found bv the same 
philoso^er in the Bella donna Atropia, and wliicli gives to 
plant its particular piopertics, is atropia; it is white, 
.ahining, crystalUzable in long nctdles, insipid, and little so¬ 
luble in water or alcohol; it forms regular salts with the acids, 
pnd is capable of neutralizing a considerable qnuiUty of them. 
Its sulphate contains 


Atropia. 

Sulphuric acid.. 
Water. 


• • 


,38.93 
39.,03 
‘2A.55 


lOU 
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When titro]^ and potassa are mixed and raised to a red 
heat, the aenes (eolation?) mingled vitii muriate of iron, pro¬ 
duces a brilliant red colour. 

Hjfos<xamia It extracted from the hyosctfOmus niger, and is 
not jsaslfy altered even at a red heat. It crystallises in long 
prisms, and 'nben satniate witii sulphuric acid or nitric ado, 
forms very characteristic salts. 

In examining the constituent alkaline principles of narcotic 
plants, much care must be taken, as the venomous properties 
of the plants are concentrated in them. Tliu vapour is^ry in* 
jurious to the eyes, and the smallest fragmt nt place^bn the 
tongue is extremely dangerous—/oKr. de Phys. XCI. p. 239. 

10, LitpvKv, or the active Principle of the Hop. —Dr. A.W. Ives, 
of Now York, has lately made experiments on the hop, which 
piove that its characteristic properties reside in a substance 
forming not more than one-sixth part of the weight of the hop, 
and (usily separable from it. It was observed, that on rc- 
iiKuing some hups flora a bai; in which they h.id been pre- 
«ei\e(l Ibi tbreo yeais, an impalpable yellow powder was left 
b< Iliad ubieli, when sifted, appeared quite pure; this has 
lu'cm ealh d lupuUn, it is peculiar to the female plant, and is 
proliably secreted by the ncctaria. 

Fiom curious experiments made on it, Dr. Tves inferred that 
liipulin contains a very subtle aroma which is yielded to water 
jud to alcohol, and which is rapidly dissipated at a high heat; 
that no essential oil can be detected by distillation in any 
portion of the hop; that the lupulin contains an extractive 
matter which ii> soluble only in water; that it contains tannin, 
gallic acid, and u oittcr principle which arc soluble in alcohol 
and water; that it contains resin which is soluble in alcohol 
and etlier, and wax which is soluble only in alkalies and boiling 
ether; that it contains neither mucilage, gum, nor gum resin; 
that the aromatic and bitter properties of the lupulin are more 
readily and completely imbibed by alcohol than by water, and 
much sooner by both when hot than when cold; that about 
five-eighths of the whole substance is soluble in water, alcohc^ 
and ether, there being about three-eighths of it vegetaiU^ 
fibrous mattei; 120 grains of lupulin contain about 


Tannin ... 5gt, 

Extractive matter.... 10 

Bitter principle. 11 

Wax. 12 

Rt'sin. 3f) 

Lignin..46 


Hops from which all the lupulin had been separated wheiP^ 
acted upon by water, alcohol, ^c. gave a portion of extract 








306 


MiaeaUamout Intalligence. 


'whMii kdirerer, possessed noae of the cbanu^stk pt(^)er(ie8 
ofibe hop. 

Ha\inir asrertaiaed that the hipulm was the onlp isiportant 
pait of the hf^ ae eegarded biomiic, Dr. Ivee next eadea- 
tamred to ascertain the >qiuntit;^ afford^ by a given weight of 
hops: 61bs. of hopsfrom the oentre of a bag trete put into a 
light bag, and by thrashing, rabbug, and sifting* i4 ounces 
or lupalin were separated. It is supposed, therefore, that dry 
hops would yield about a sixtli part of their weight of this sub' 
stances 

Twtrbarrelb of beer were then made, m which 9 oi, of 
lupulin were substituted for 5 lbs. (the ordinary quantity) of 
hops. TIic result contiimcd every expectation. Though the 
qaantity of lupulin was less than usually enters into the same 
4]aaatity of wort, and though the weatner during June was 
unusually waim, and tlierefoie unfavourable to the bcir, still, 
at the end oi five wotks, it was very fine. As a fuitlier ev- 
perinient,—equal qiiautiUes of the beer were exposed in opi n 
phials to the sun, and a scruple of lupulin was addc d to one 
of them; this was unchanged at the end of hfleen day^ ; die 
other become mouldy and sour in ten davs. 

'Hie advantages which promise to result from the discovery 
that lupulin may replace the white hop in brewing, arc, the di¬ 
minished ixpenses of conveyance and storage, the ficihty ot 
perserving it from the air, the non>absorption ot uoit by Uit 
h<^, and the ahsonre of an useless nauseous extractive niattei 
wfawh remains in tlic leaves. It remams to be seen, whethei 
pnctice will estiblish the truth of the fou going deductions 
Bttd advantages.— Anuab of Plalosophij, p. 194 

AMo/ysiC of Indian Coin —Indian com, iilhcr alone oi 
mixed with the flour of wheat oi of lye, constitutes a considerable 
witiclc in the food of the inhabitants oi the United States In 
csmaequence of the imporlancc which thus belonged to it, 
Dr. John Gorham of Ilaivard University, Cambtidge, U &, 
vrathi^ced to examine it chemically, with great attention 
Wa aipeiimeots were made upon two varieties of niai^e, that 
praduGihg small yellow giain, and the laigc, flat and white Lind, 
commonly known by the name of Vtrgmian corn; but the 
cesnhs were so similai, that those only hmonguig to the former 
kind have been given. 

One hundred grams powdered, when macerated and trii- 
taratfd with ereat precaution m water, gave a clear fikered 
aokdion, wbiw, on evaporation, afforded 4 grams Of f^eyish 
aMshtrusparent substance, disposed in lanunn. Of Qiis, 
lirlien acted upon by alcohol, 1.75 giams were insoluble^ thd 
VMcmbled gum; the 2.25 grams that weie soluble, were 
separated from the alcohol by evajioration, and dissolved in 
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water, theo beiog acted on by acetate of lead ajid aulphoretted 
hydrogen, .8 of a grain of extractive matter was obtained, and 
1.45 grama of a aaodianne matter remained. 

Another portion of the mixed gammy and sacdiarme mattei 
was obtained ; a drop of aulphanc acid waa added to a part 
of it and libmted acetic acid, and quick^huu bemg added to 
another part, a email quantity ot ammonia waa kbemted. 
Iknre it appears to contain acitate of ammonia. U also 
afforded a portion of phosphate oi lime. 

The portion unacted on by water, and left on the filter, 
was digested for twenty-foui bums in oliohul, .ind the cleai 
solution evaporated; a ydlow substance w as then obtained, 
itscrablmg bcc8>waz m appearance. It was soft, ductile, 
tcuacious, Uastie, insipid, nearly inodoious, aud heavier 
Ihdi) water. When banted, it swelled, became brown, cxaled 
the odoui of buiuiug bread, melted with the 5mell of animal 
niattei, .ind left a voluminous chaicoal. It burnt in the flame 
(It a lamp, but not rapidiv. When distilled, no ammonia 
SI erne d tunned It was iiisuluble m water, but soluble in 
altuliol, oil of tuipeiitme, and sulphuric (thei, and spaiingly 
111 iniiK 1 il a( ids, lud c lustie alkalies. It was insoluble m 
iixed oils, but mixed with resin. Ihe quantity obtained from 
100 giains, was 3 grains. 

I hiB substance appears to differ flom all know n vegetable 
bodies, aud has been called /eine by Dr. Gotham. It m* 
se'iibles gluten in some ciicumstiuccs, but differs from it in 
coiitaiiiing no azol*, in its gicat solubility in alimhol, and in its 
pernianeney, not undei going any obvious (diange in six weeks. 
On the otlier hand, it is analogous to the resins in its solu¬ 
bility m alcohol, (ssential oils, alkalies, and partial solubility m 
acids It IS inflammable, and probably composed of oxygen, hy- 
diogen, and carbon. If may easily be obtained by digesUng a 
few ounces of the meal from the yellow corn m a flask widi 
warm alcohol, allowing it to rest lor some hours, then filtermg 
and evaporating. 

Aftei th( action ot alcohol on the 100 grams it was boiled m 
successive portions of water, a large quantity of starch was tfanfe 
dissolved, leaving 14.25 grains of a substance, which, when 
boiled with weak sulphuric acid, was icducod to 3.75 grains. 
The acid solution, when concentrated, deposited 2.25 gndM of 
what was consideied albumen, and ii appeared that about 8 
grains of staich had also been taken up by the acid. The 3.75 

S rains of solid matter were then heated with potaisa, and x# 
ueed to 3 grains of ligneous matter and cuticle contammg* a 
little phosphate of lime; the portion dissolved appealed to be 
d^men. 

According to this analysis the constituents of yellow Indm 
com, in Uie common aud the dry state, will be as follow: 
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Water . 

ComnoB lUte. 

. . 8.V 

Drf itale. 

Starch. 

. . 77.0 

84^ 

Xmoe. 

. . 3.0 

3.896 

Albomea. 

. . 8.5 

8.747 

Oommy matter .... 

. . 1.75 

1.928 

Saochvine matter . . . 

. . 1.45 

1.593 

Extractic matter .... 

. . .8 

.879 

Cuticle and ligneous fibre . 

. . 3.0 

3.296 

Phosp. curb. sul. of lime, and loss 1.5 

1.648 

« 

100. 

99.980 


Hie powder of the rorn is hyerrometrio, and the quantity of water 
ill it varies with the state of the atmosphere. Sometimes it 
would lose 12 per cent, on dry mg, at other times not more than 
half that quantity. 

In some expenments on the colonrini' matter of the dilferent 
coloured varieties of Indian corn, it was found to Ik soluble in 
both water and alcohol, and to become green by alcahes, and 
red by acids. 

A spirituous liquor may be obtained from Indian com, in con¬ 
sequence of the changes which take place in its sacchaiine 
matter. 

18. BohnMKbergen's Electrometer. —^This instrument is intended 
to indicate at once the nature, as well as presence, of eleetiioit^ 
The exterior is formed of a cylinder of glass, about two inches 
and a half wide, atad three inches and a half high : it is rlom d 
at top by a brass plate, from which descend two of Dt Lik ’s 
electric columns, each contaimner about 400 discs of gilt .nd 
ailvered paperabout three lines in diameter, and tcrminaU>d hrhiw 
by biaw rings; these tubes are one inch and a half distant from 
•adi other, and between them is placed a tube of glass, which, 
passing through the cover in tho manner of Singer’s insulation, 
aa|i|)0ilts a wire terminated below Ly two gold Irav*and above 
hjf a inetaliic plate. It is easy, from this disposition, to per(*eive 
that when the leaves are unelectrifiod they will hang midway be 
tween the tubes ; but when affected by the approach of elec- 
liifol bodies, they will diverge and indicate by the attraction 
of the leaf on the one side, on the other the aaetutc of the 
ekargn# 

« 

13. On the Compositum of tAe Pruuiatet or Ferrugmout Hp4ro- 
—^These compounds which have drawn the attentioti of 
a oreat number of chemists to their examination, frequesldy 
wlwobi much snccess, have latdy beta investigated with ^reat 
iib31ty*by M. Berzelius, and a number of very interesting points 
with regard to them established. Without tracing ^ hat hai^n 
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previously been don' by uIIk.!!*, and which is well Lnown to the 
scientific noiid, an attempt mil k made in the following lines 
to piesept to view the rcs'ib oi M Bei/elms' labours. 

The fiist ob)'-(t was, to asiettAin the pioportion of the non 
to tlir othii base lU the leno-prussiates 'Jhc silt viUi bast ot 
pot ish a as fiist ezanmud; it a is purifitd by fusion, solution, 
and niystdlli/ation, afici whuh it lost noUimp by eiposuie to 
air fui tao days, but it a t< inpcratuK 1 1 140' I ihi. efflon*sced 
ami dimiDisli(d betwctn 12 9 and IJ Ipao/t , it did not 
till u lost W4 i,;lit bv a hcet above that of boiling water: two 
pan UKti (J9 S9 gi.) oi this s ilt thus dm d, a* ii niixcditwith 
siilplium and, ilhcattd aJitMi, but suhLiid i o iiiitlicrrhange 
till Its t« inpiidtme was rai'< d )>> i 'ipnu-l im]), aliiii sul- 
]>iiuious acid and hydruLyiiiK ''(iilwcu Iilxrttid Ihelieat 
a IS (outinucd till all c\ci s ul sulplnu uidaas dnsfiioff 
and till iiiiMmc then dis ohed m a iini ailii loutauung a 
I ttli inmiitK uid, till solution a is p tcipilatid bv ammouia 
and the i>\idi ol non, < olUitcd, a ished, and diiid; it aeightd 
iiidifi n iilc\pii.mcuts|i Iw iii 4and ddofagrainmi (641gr.) 
Ihi ol (lion aas thin ivapoiUed, and the sulphite ol am- 
iii till i - puahd bv b( it III abib oo iitiun it aas toiiud 
.itijii'i iiiQs to introduce i email pm i ol oarbunate oi aiu- 
luoiiia 111 a -poun into the costiiil iiucible iti tins way 1 .h94 
tiiiUi ('s gi ) ol siilphati oi potas'>a wctc obt lined. Hie 
nil III iisultol si\cial cspcimiints similai to tin abuie, gave 
the tollimmj^ jiropuiliuiis tin some of the elements of the 
I 111 I 1 uti ol ]i ilassa : 

'^)l issd.4kG2 i Jilt lining 7 58 = 2 of oxygen. 

I'l >t< xid oiirmi(>(i4 - 0 79—1 - 

t\ iti .12 7 - 11.1 = J - 

i ;ss.26 U4 

0 

from will. li MiesiiUstbil thi potassa contains la ice as ittach, 
and the aalu tbucc as iiiiu b ox>gcu as the nun in the State ot 
piotoxide 

The fell pinsBidte ofbiiyta was picpaied from prussian 
blue and the liydiate of bai\ta. W1 cn htaied, and the residue 
' alyred, it gase 

Baryta.51.273 containiDg 6 38 ss2 OMfgea, 

Protoxide of iron 11.865- 2 7 si —. 


Wdtei. 16 56 - 14.72 =5.5 

Loss.20 302 


Here also the pioporUon bolwcou the oxjgeu of tlic b^yyi 
aUd of the protoxide oi non is as 2 to 1. 

Hic ferro-piussiate of lime, prepared in the same manner ag 
the (ormei salt, was uhtained iii nystals, of which 100 parts 
. ivt, 

Vot \l 


P 
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.32.4^ containing 6.20 a 2ofoxyg0>^' 

/fnitoiijde Iron 13.69 - 3.13 a, 1 ,- 

. 39.61 35.21 = 11.5,.;— 


I. ferra«p|iiunte of lead vat prepared, by adding aoWUon 
of nitrate of lead to ferro-prussiate of poiasea, the latter being' 
*<m'en!e8Bv the piec^tate vas then washed and dried, In 
I Aonaeljaeiica of the Ticinity of tlie point of perfect (Uynets to 
that at which the salt began to elHorcsce, it was ditU.;ult to 
. Mcertiun the quantity of water, but Mr. Berzelius is inclined to 
nnaider that, as with the fei-ro-prussiate of potassa, so also 
the Maer in this salt contains as much oxygen as is contained 
in both, the bases together. On analysis 100 parts ga>e, 

Oxide of lead .. 70 containing 5.09 = 2 of oxygen, 

' Protoxide of iron 11.9 - 2.57 = 1 —. 

Loss.17.7 


These analyses of compounds taken from the tiiiee classes of 
bases, suEBice to prove, that whatever be the state of the 
iron in those salts, it requires in the staU of protoxide half us 
much oxygen as the radical <f the other base. 

Ibe second section of M. Berzelius’ Memoir contains an ac 
count of experiments on the acid of these salts. The first ex> 
periments, in which sulphuretted hycliogen, and fused boraciu 
acid were made to act on the salt, arcoidcd with tlic opinion 
^ advanced by Mr. Purret, Uiat tin. iron existed in the me i.dlt< 
state; but not considering them as densive, the invesligaUou 
was carried on still further. A {>ortion of the anhydious ferro- 
prussiate of potassa was heated with peroxide of coppei, and 
this gas collected over mercury, it was a luixtuie of caibonio 
acid and nitrogen, in the pioportiun of thiee volumes of the 
former to two volumes of the latter, aud no uater aas pro¬ 
duced ; when the experiment was repeated at a higher tcm> 

S erature, the same result was obtained; when the lesidue was 
igested in water an alcaline solution vv is obtained vvhiLh 
'pMetpittted carbonate of lime with limi -water. As these pru- 
pb rtiJ i M differ from those of Mr. Pori el aud Ductoi Thomson, 
the apparatus was tested by analyzing tlie eyanunt of niercuiy 
in jt:<stho carbonic acid men exactly doubled the azote in 
ToWm, and by other trials the mode of operating was fomnl 
to be perfectly efficient and correct. 

The analysis was repeated with the ferro-prussiate of baryta, 
and the volumes of gases were again as 3 ; 2. 
eL c dt vow became of importance to ascertain how much casbonic 
amd was retained by the bases of the salts inialyz(;!d, jmd 
'oiplNlhcr these bases remained in the state of comoujA car- 
} I UMftteo, or weie.itt somq other state. To determine this 
e eatbonqte of potassa-was beat^i with six timqs its 
ide of coppr r, and at a red heat,.carbonic acid gas was liberated; 
sQ that it auneaii. the oxide tf copper has the poser of 
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driviitff off a portioa of the carbonic acid, and forming a kind 
of double Balt in which it may be presomed | of the potaaaa 
M combined with the oxide of copper, and f with die carbonic 
acid. •Water decomposes this combinatioo, dissolring the 
caustic and carbonated alkali, and leaTing the oxide oft 
copper free. 

Hence it became necessary to analyse a salt, the base of 
which would not retain carbonic acid, and that formed by lead 
was selected for the purpose. A certain quantity of thu suit 
was heated with twenty-five times as much peroxide of oqiper, 
and yielded a mixture of 2 volumes of caiboiiic acid, and Ivolume 
of nitrogen. The quantities of the gases were such, os to gfive 
for 100 parts of the salt 11.05 of caibou, and 12.84 of nitrogen, 
or together 23.89 of cyanogen. This added to the weight of 
the other elements of the salt employed, surpasses the whole 
weight by G.19, supposing the bases are in the state of oxide; 
but, if the piussiate be considered as composed of 1 atom of 
cyanurct of iiou, with 2 atoms of cyanuret of lead, then the 
weight of the cyanogen, the iron, and the lead, would be almost 
< xactly wli.It It ougiit to be. 

To prove that, lu this compound, the metals were not in the 
state of oxides, sulphuretted hydrogen was passed over it 
in the lieaU'd state; no water w .18 foinied but hydrocyanic acid, 
protosulphurct of iron, and sdphuret of lead, were produced; 
and the weights of the products agreed as exactly as possiblq 
with the theoretical Vicw taken of its composition, which is as 
follow s: 



By rspinmeac 

By cilcaUtai* 

Iron . . 

. . 8.81 

8.68 

Lead . . 

. . 65.91 

66.18 

Carbon . 

. 11.05 

11.55 

Nitrogen 

. 12.84 

13.59 


98.61 

100 


The composition of the feiro-priissiaie of potassa will be 
1 proportion or atom of cyanuret of iron, 2 of cyanuret uf 
potassium, and 6 of water, or, 

Iron . . 12.85 = Protoxide of iron . . 16.54 

Potassium 37.11 zz Potassa.44.68 

Cyanogen 37.22 
Water . . 12.82 

The composition of the other two salts is exactly analogous, 
th^uantity of water only varying. 

These experiments prove, that the salts called prussiaMS, or 
feyni yno Ms hydrocyaiiates, are really cyamirets, composed of 
I atom of cyanuret of iron, and 2 atoms of cyanuret of the 
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other metal. As for the water which appears to be combined 
thjonit M. jEka^adius, for various theoretical reasoM^ coo*' 
men it as e^stiii£ in the state of water of crystallisationi and 
W^onvertiog ^ cyanurets into hydrocyanates. 

If then became intciestiug to aaoertain bow far the ferro* 
prasstate of ammonia resembled in its habitude and com* 
pwihoDi the salts already analysed; and hopes were enter- 
ttined Aat it might be reduced to the state of a double cyanuret, 
but all attempts to deprive it entirely of water were vain; when 
l&ated, it was decomposed, and gave hydrocyanate of am*- 
monia, cyanuret of non. and water. A singular phenomenon 
occurs in this decoiuposition^ for when the mass has been 
heated until cyanuret of iron only remains in the retort, if the 
heat be then raised, Uie mass suddenly takes fire, and bums 
vividly, as if oxygen gas had been introduced, though in fact, 
aaote is disengaged at the mutnent. A quadricai buret of iron 
remains in the retort, which, when heated in the air, takes fire, 
and burns like tinder, being converted into peioxidc* of nun, 
with scarcely any change in weight. Hence this salt appeals 
to be a compound of hydrocyanate of iron with hydiocyaiiatc 
of ammonia. 

In examining the nature of pnissian blue, M. Berzeliim first 
describes some of it properties. It is veiy hygrometi ic, so 
that it cannot be perfectly dried by sulphuric a^id in a vacuum. 
]Vhen dried by heat, and inflamed at oue edge, it burns 
Kke tinder, liberating carbonate of ammonia, and leaviug perox¬ 
ide of iron. When obtained in tbc puie state, b} adding 
muriate of iron to the ferro-prussiate of potassa, and repeatedly 
wnshiQg, it becomes soluble in water; and, when uiied in 
tUs state, appears like extractive muttci. Its solution is pre¬ 
cipitated by auy other salt, or by an and. 

Som^ prus^iaD blue was prepared by adding neutial muriate 
of iron to ferro-prussiate or potassa, and a poitjon of this was 
then decomposed, by acting first with caustic pola&sa iu excess, 
separe^M the iron thrown down, and theu actiug on the 
somtioir 1^ corrosive sublimate, by which the second portion 
was separated. The oxide separated by the putassa, 
was to the latter portion as 30 to 22. By further analytical 
expertmeiits, it was decisively proved, that in prussiaii blue thus 
prepared, the peroxide of iron cont^uned twice the oxygen of 
the protoxide, and that, consequently, its composition is en¬ 
tirely analogous to that of the other cyanurets that have 
beteuamined. At the same time it is to be observed, that 
ezjiroments on the combustion of the pnissian blue with oxide of 
cc^er, gave results which did not indicate the same proportion 
betmsen the cyanog^en and the iron, so that uncertainty still 
rena bn the true nature of this substance. 

SotnepRttg pnissIanbiuowasdi&Used in water, and sulphuretted 



Chemical Science. 


213 


hydrog«n puied ihrough it; when the mbstances had acted oa 
each other for some time, the piment became of a dull white co¬ 
lour, whilst the fluid became opaleacent from the depoution of sul¬ 
phur. The liquid was sepAuted from flie soUd matter, abd the 
sulphuretted hydrogen separated by exposure to air; it was then 
acid and precipitated salts of iron blue, so that, at the aame 
time that the gas reduced the deutoxide of iron to protoxide,the 
excess of arid required for its neutralization in tnat state was 
liberated as ferro-pcussic acid. The whole mass exposed to the 
air became blue, and at the same time partly soluble in water; 
but when again treated with snlphurLttcd hydrogen, the solution 
did not become acid, nor did it precipitate salts of iion blue, and 
the insoluble part became bluck: so thet tiierc ai'' t videully two 
blue combinations, the one composed of three atoms of hydro- 
f’vaiiate of protoxide, and four atoms of hydiurvim-itc of doiitox- 
ide, in whirh the acid and oxygen of the second part is double 
that of the first; and another apparently composed of one atom 
of liydroryaimte of protoxide and two atoms of hydrocyanate of 
deutoxide. 

It ajipoars,’' says M. Berzelius, from the experiments men- 
tiaaed, that the cyunurcts of highly clectio-positive radicals, as 
the alcoline metals, do not decompose water, or form bydro- 
cyanates. Tim more feeble liases, as gliicinc, ammonia, and 
most of the metallic oxides, on tlie contrary, produce hydro- ' 
cyciuate'', which, when heated, cither do uot produce cyanu- 
lets, or, in ]irodn'-ing them, arc in part decomposed by the 
action of the oxvgen of the bases on the cyanogen, and the forma¬ 
tion of caiboiiic acid, ammonia, and metallic carburets. With 
the exception of tl'c hydiocyaiiatc of iron and ammonia, it ap- 
|Kitib, that when niie base is in tlic state of hydrocyanate, the 
other is also, so that there is no combination of a ejanuret with 
a hydrocyanate. When the cyaniirets combine with an addi¬ 
tional ([uantity of base, limy appear to be changed into hydro- 
cyanati s. and the whole become sub-hydrocyanates; sudh is pro¬ 
bably tlie slate of the combination of cyanuret of mercury with 
oxnlc of nierciiiy.'’ 

M. Bei/elms then speaks of the nature of the fei ro-prussic 
acid. '1 his combination is pioduccd by the action of a strong * 
acid on lb*second base of the fen o-prus&iates, which being fC- 
moved by it, all the bydiocyanic arid unites with the protoxide 
ol iron, so that it is combinid with thrice as much acid as in 
the neutral eompiuind. This substance was prepared by dif¬ 
fusing tbc moist eyauuiec of iron and lead through water, 
passing sulphuretted hydrogen gas thiough, decomposing what 
portion of that gas remained in solution by adding a small 
quantity more of the salt, filtering, and evaporating under the 
air-pump-receiver. It left a white opaque uncrystsulizable sub- 
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Mlifai^eiiti exposed to tbs air Udapoeited pruasiaa bfiie, and 
bwaias|reent it has no odour prefioes to decomposition^ but, 
J#hoa boiled, iv^rocpanic add is eroWed, and a white powder 
is deposited, inadi becomeeblue in the air. If cold water be 
aatdfated with the dry sapm>bydrocyanate, and the solution be 
kft» amall colourless transparent crystals form in it in groups. 

*PPW to contain water, and the conjecture is haxarded, 
that in these the water replans the second base of the ferro- 
prussiates. The white substance previously spoken of appears 
to contain no water, but to be a dry super-hydrocyanate of pro¬ 
toxide of iron. It may be preserved in vessels wdl closed, but 
in the air is gradually changed into prussian blue. 

The double cyanuiets of iron with potassium, barium, and cal¬ 
cium, when heated, evolve nitrogen, and the cooled mass, when 
dissolved in water, separates into quadricarburet of iron, and hy- 
droeyanatee of the other bases; so that the cyanuret of iron only 
has been decomposed, its nitrogen scjiaiated, and the other 
dements left combined in the carburet. When the diy cyanuret 
of iron and lead is decomposed by heat, it evolves nitrogen, 
and a double carburet of iron and lead is left, containing one 
atom quadricarburet of iron, two atoms quadricarburet of lead. 
If the salt be moist, the carburet of lead is in part decomposed, 
and carbonic acid formed. Prussian blue givcv, on dihtiliation, 
water, hydrocyanate of ammonia and caibnnatc of ammonia, 
water appearing the whole of the time. Afu-r these substances 
had cone over the retort was heated red, and the matter witliin 
Imatbdand glowed brilliantly, as with the ferro-prussiate of am¬ 
monia. The substance left is a tri-caiburet of iron. Perro- 
pTussiate of copper produces, on distillation, water, nitrogen and 
carbonate and nydrocyanate of ammonia; the substance left is 
a compound of one atom quadricarburet of iion and two atoms 
‘ ifai-CailMiret of copper. Ferro-prussiate of cobalt yields, by djs- 
tiBalion, nitrogesi and carburets of the metals. Tlie cyauuret 
of iroa and silver is a true cyanuret; when distilled it yields 







M. Berzeliue draws the following conclusions hom those 
expeiiineuts :-«l. That the cyanurcts of the alcal^ metals 
-ratam tiicir eyanogen at high temperatures, but that the cya- 
muret of iroa comliined wiui them is decomposed, producing 
'flibogen and quadrinaibnret of iron. 2. The cyanurcts of .he 
other and more reducible metals are decomposed by q high 
leaaperatare. Those which may be obtained perfectly free from 
water yield nitrogen and double quadricarburets; those which 
pteaerve tbar water until the moment of decompositiou lose a 
•ertain quantity of carbon, so that though tlic iron remami^ as 
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^adricaiburet, the other metal remaina combined with carbon 
in ^Inferibr 'degree ae a tri etr bi*eafbiiiefa'‘ S^cTha tedmdMe 
metals Jhme their cyaiiogen, and wcain M cmboi. . , 

M. Benelive then tetnarks on the natinw jof<^een new ear- 
bnrets of tfae metals, which, containing frar, thne,.8nd two 
proportions of carbon, present a dasa of bodiet anltlogoua <lo 
the sulphtirets, araeniorets, ^e.; he eonBidbra the deeomppiiUcn 
of the cyanogen in the cyauureta ns due to the-nffinltp ofi dae 
metals of the carbon; and observes, that in distiHing vagetfAile 
metallic salts the lesidaes which are obtained, and which till 
now have been considered as mixtures of carbon and the metil, 
are true compounds. 

The observations which then follow on the phenomenon of 
ignition, observed iir many of these experiments with the quadtj- 
carburets, jc., are highly interesting, but we must refer die 
reader to the original paper for them; the great length of this 
abstract prevents us from noticing any thing but matter imme¬ 
diately connected with the object of the paper. 

The cyanurets with eoncentrated sulphuric acid are more or 
less dissolved without decomposition; those of iron and po- 
tassn, of iron and baryta, dissolve entirely, yielding a colonr- 
lesB solution, which is not decomposed at 312° Fahr., others 
dissolve in small quantity, whilst the greater proportion remain 
undissolved in combination with the acid. When the acid is 
poured into the powdered cyanurets, the mixture heats, swells, 
beromes pulpy, and if soluble, gradually dissolves, though 
a great quantity of sulphuric acid is required for this effect. 
The addition of a little water troubles the solution, and part 
of the acid compound falls, but if much water be adiM decom¬ 
position takes {hce, super-hydrocysnate of iron and super- 
siilpliate of the other base arc produced, or if the cyanuretds 
insoluble it re-appears with its common chancters. If the 
acid solution be heated at a certain temperataiUf the cyairaiet 
is decomposed, sulphurous and carbonic acids with nitrogen 
are disengaged, and super-sulphates of ammonia and of the 
bases employed, remain. M. Berzelius could not succeed an 
producing the new giis, which Dr. Thomson says is fimnd on 
those occasions, nor does there appear to be any reason to 
believe in its exislenco. M. Berzelius describes the action of 
sulphuric acid on several of the double cyanurets, and'eim- 
cludes this part of his paper, by expressing his opisian, that 
they should be consideied as double acid salts, where two 
bases are combined at the same time with excess of the two 
acids. 

M. Berzelius concludes this very imtwrtaut paper by sono «b- 
servations on the preparation of alkaline cyanurets from pnis- 
siati blue; if prussian blue 'of commerce and potassa in excess 
be made to act on each other, and the solution be mads by 


MitceUaimus JbtUtliige/h e. 

to )neld the ferro^euate «f potoasa, a mother 
liqupr *epv»»n^ which willaot crystallize; but, b][ riow evapora* 
tipn i^Boresces in gKcnish regetationa. This is a pax^ticuhur 
mpdificatien of the cyanuret of iron and potassinm, which is so* 
Inblc in water, and on exposure to a moist air, becomes brown. 
^ solniion, when evaporated, yields small green sctdM; and 
^ese, when analysed, so closdy resemble in composition, Uie 
yellow salt, that no conclusiou can be drawn from the eX" 
penmout. 

Ihis salt may be converted into the yellow salt, by being 
carefully fused in a close ciuciblc; and when cold, dissolved iii 
water, the fluid will contain cyaniin't of iron aud potassa, hydio- 
cyanate of potissa, aiidcaibonatc of potassa. Acetic acid will 
d*ecompose the two lust suits, the solution is to be cvapoiated 
and acted on by alcohol, the double cyanuret is then Ihiuwii 
down; it may be collected, dissob cd, and crystallized. 

Barytes, by aetirig uu prussian blue, also foims the giccu coin> 
pound. Lime* produces \ery little of it, but ahnuuiii.i iurius it 
in such abundance, that sometimes nothing else ii: ubtaim d. It 
then crystallizes in small green needles, its solution is puci- 
pitated by alcohol as a sirup; dm mg evaporation, it deposits a 
green powder, and by lung c-xposuie to the uir, is in a gisat 
mcasuie decomposed. Annales dc ( kimicy w . pp. 144, 22J. 

14. Ure's Chemical Dictumary. —Dr. Andrew Vic, of (Glasgow, 
has just published A Dictionary of Chemistry, on the basis 
ofMr. Nicholson's ; in which the principles of the sciiiicc are 
investigated anew, and its applications to the phamomtiia of Na¬ 
ture, Medicine, Mineralogy, Agriculture, and Maiiufactiius, de¬ 
tailed.” We rrgret that the length of our obsm aliuiis on Di. 
Thomson’s System of Chemistry hare jircveutcd au extended 
notice of this work, in its proper place, and whicli w l aic obliged 
to reserve for a future Number. It is a work wha h displays 
considerable diligence, and erpial knowledge of the subjt els of 
which it treats, and will prove a valuable additiem to tlic stu¬ 
dent's library. 


III. Natohal Hi-story. 

V G£Oia>bT, Mirer xLOGY, MEinoROLoor, 4r. 

1. A very valuable work has just been published by Dr. Mac 
Culloch, entitled, “ A Oeologunl Classification of Hods, with 
descriptive Synops*^ of the Species and Varietus, comprising the 
Elements of Praituul Geology.'* Dpm a future occasion w^ 
propose to discuss the merits of this book more at length, and 
shall therefore confine this notice to a bare sketch of its 
contents, from which, howeeci, uui geological leaders will be 
able to draw some conclusions respecting its interest and 
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impogrtanec. W« havse iadeed rep-etted that Dr. Meh CuHoob 
bai 80 long witibiheld his practicd iaformation oa systematio 
geology, since we perused his work on the western isles of 
Sootlandt a work which displays attainments peodiarly fitting 
him for tlm task which he has now undertaken. 

After some introductory remarks on the methods of arranging 
rocks, which have been adopted by differeut mineralogists, and 
on the plan of this arrangement and nomenclature. Dr. Mac Otd- 
loch gives the folio,ring general catalogue of rocks, succeeded 
by some remarks on their order of succession in nature : 

srCOWlMRY CLASS. 
StifJiJied. 

Lourst (red) Sandstone 
Sup ‘Mor iSandhtoiiLS 
lam»*stonp 
Shale 

Cnsfralijied. 

Overlying (and venous) Rocks 
Pitcbstjiie 

OCCASIONAL ROCKS, 
•lasppr 

Siliceous Schist 
Chert 
Gypsum 

Conglomerate Rocks 
Veinstones 

Appcndix I. 

Volcanic Rocks. 

AprcNoix IL 
Clay, Marl and Sand Aliutia 

Coal Lignite and Peat. 

Dr. Mac C'mlloch apologizes for the introduction of coal and 
peat into this list; but the cuunexiou of the former witii the 
btruta in which it lies, and the important illustrations of itf 
history aftbrded by the latter, amply justify their insertion. 

With ri'bpect to the order of succession of the primary class, 
the claim of granite to the lowest place is iinqucsti'ined, but after 
It no rertainty can be obtained, for the others arc all found in its 
occasional contact and in uncertain order; to illustratu this 
fact, the author inserts a tabic shewing the irregular order 
of succession in rocks, iu seveial paits of Britain. 

Tlie 7th, 8th, and !Hh chapters relate to the aspect and 
structure of rocks, and in the 10th their composition is dis¬ 
cussed, illustrated by a valuable catalogue of their component 
minerals. 

Dr. MacCulloch then proceeds to what we consider as a 
highly important part of geological srience, though hitherto 


PRIMARY CI.i 
Vnsiratified. 

Granite 

Seipcniiue 

Stratified. 

C5m isi. 

Micaceous .Schist 
Chlorite .Schist 
Talcosc Sch'st 
Elorubiciide Schist 
Vciinolitc Schist 
(Quartz Rock 
iUd .Sdiidstoiic 
Aigilldceous SdiisL 
Piiiuary Lniicsloiic 
Compact Feldspar • 
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MKj itMcw tffl calj y tnntod ; wa meam tha traoiitiaA ipbichja 
ol^»M(WtVftiar«6ka,QotoiUy between tbeaevaralvo^iatiaatef each 
but even between the iimiliee themwlvee, in coMMnanae 
eithar ef their gradual vuiation of character, or of the loae of 
ope or oiMW of tha ingradiaota which constitute the duUnction, 
these eubjoots, our author has some excelleut remarks; 
they hare genamly been slurred over by modem geologists, in 
coBsatinanca of the difficulties in which they involve the theorist; 
but Dr. Mac Culloch, who is purely pracLcal, and, stiaqge to 
say, neither Vulcanist nor Neptunist, gives them their due im¬ 
portance and appropriate description. 

Tlie 13th chapter contains a synoptic view of the general 
characters of the families of rocks included in the arrangement 
before us. To describe the cbaracters of rock^ so as to enable 
1^ Btudentto recognise them in muss, as well as in hand spcci- 
Bpis, is a task of no small difficulty, and one which we do not 
wnitale to say, Dr. Mac Culloch has performed in a very 
anperior manner; unlike some modern geological wiiters, who 
have aimed rather at obstructing the progress of the student, 
by throwing an accumulation of difficulties into his path, 
without giving any clue to their solution, he has succinctly, but 
clearly announced the obstacles, and, in the greatei iiumbci of 
instances, has sncceeded in their removal. 

On the whole, the science of geology, if so it may be called, is 
much indebted to Dr. Mac Culloch. In his various papers in the 
Geological Transactions, and in his book on the Western Isles, 
he has shewn himself an indefatigable collector of facts, auti a 
most observant traveller; in the work bt'fore us he appeals 
equally successful as an clcniciitary and systematic writer. We 
are indebted to him for the following uoticc of two new 
nuaerals, which ought to have appeared in our Number. 


2. A new mineral, to which I gave the name of Coiiite, 
.was daacribed in my work on the V\ estem Islands, as found 
in Mull and iu Glen Farg It was subsequently mentioned 
to hare been found in the Kilpatrick-hills, and 1 must now 
add, to iimrease die list of its localities, that I have since 
it in »^y, in similar situations, namely, investing oi 
filling cavities in trap rocks, and accompanying different meu- 
bar> of the zeolite family. 

_ It happened that Professor Schumacher had, about the same 
timei Applied the same name to a variety of limestone, deriving 
hia term from the Greek, mim or as applied to chalk or 
lipm. The inconvenience of this was, of cruise, immediately 

S rent; and although it is not likely Uiat the term conite, 
used, will long maintain its place in our catalogues of 
minerals, since, like lucullitg, and many others, it only serve* 
to eneunher the science with a catalogue ofuselesinames, I have 
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Uea inducad to idiange the neine of the taintarol adiich I haivtf 
deseribed, end to request yen to gittfft ctrculuti w ifafoo^ the 
mediuioraf your Journai. The name havinif been euggeeM IhSnt 
the powdery in which thie mineral has alone yet been found, 

the Greek word m applied generally to powder, may as 
easily be used in compounding the term KoniiiTt. It is not 
cacophonous, end answers the purpose of deseribmg the moM 
remarkable character of this mineral; while it avoitfai any eolfi- 
sion with the term to which I have alluded. 

3. Native Oxide of Chrome _ A new MineraL-^The com¬ 

binations of this metal with two others, namely, lead and 
iron, under different forms, have for some time found a 
place in our catalogues of minerals. A place must now 
also be made for Chrome itself, in that division of roineralo- 
gical systems which is allotted to the metals. I am not aware 
at least, that tlie oxide of chrome has yet been found by any 
one in a native state; certainly it has not been enumerated in 
any system of Mmcralogy. 

i have recently discovered it here in Shetland, in the island of 
Unst. It IS found in cavities in the chromate of iron, which 
abounds in this island, so as, for the space of many miles, to 
be scattered over the surface of the ground, and even to be 
used in common with the loose stones which it accompanies 
in the building of dykes. 

This oxide is easily recognised by its beautiful green colonr, 
and does not seem to differ from the green oxide produced in 
our laboratories by the action of heat. In some places it is 
merely diffused through the fissures of the ore; in others it 
occupies cavities resembling those of the amygdaloids. It is 
sometimes found in a powdery form; but at others it is com¬ 
pacted into a solid substance, bearing the marks of a cry^l- 
line structure, and somewhat translucent. Although it appears 
to be in abundance, when the specimens that contain it are 
broken, that effect is only the consequence of the brilliancy and 
contrast of its colonr with the black and dark p-cy of the sm^ 
rounding chromate of iron. It would be very difficult to collert 
many grains of it in a separate state from any of the fragments 

of the black ore which I examined. .. r i. 

The green oxide is accompanied by a yellow pxide of chrome, 
in cavities generally distinct from it, but sometimes intermixed, 
and in homewhat less abundance. This latter is more gCnetully 
in the form of powder than the green. As the green oxide of 
chrome chances to yellow by heating it, M. Vauqudln 
appears to think that these are distinct oxides; but this point 
does not seem to have as yet been very satisfactorily examined. 
For the present purposes, it will, at any rate, be more conve¬ 
nient fo consider them merely as \arietics of one miiiferil 
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Bp^ei. Those mineralogical writers who are ^esirons of in- 
cteasiag the number of species may easily follow a different 
coufse. • 

Ths mineral distinction of the oxide of chrom^ may be com* 
prised in the following terms: 

Oxide or CftoWE.—! his, mineral is of a bright grass green 
colour, or else pale yellow; and is found either in a powdoi y or 
a compact form. In the former case, tlie aspect is dull; in the 
latter, the lustre resembles that of compactly erystallized linio- 
stone, or marble. It either iu\ests surlaccs, or tills cavities in 
chromate of iron. 

Its specitie gravity has not been examined. It is soluble by 
I)oiling in the alkalies, and communicates to them a green 
colour; but the solution is decomposed by further hniiing, and 
the oxide is piecipiiaU-d. By thi» character, and by its rem- 
muuicuting a gieeu tinge lu glass, iicfore the blon-pipe, il u.t v 
be recognised and dislinguislKd. It occuis in Unst, one ut Uie 
Shetland Isles. 

Lest )our rtaders should conccnc that I had iallen mto an 
error, in desctibing this mineral as new, 1 ought to add to this 
cominuuicatiou, that the oxide of chrome, iksdilud in i^Ioii- 
sieur Lucas's airangcmcnt of mineials, is a ^eiv diJleuiU sub¬ 
stance, and, I may add, iuipiopeilyuauied. J III I d not (jiKito 
from a book which is in the hands of many miuLiaioi,isis. Ti is 
sufficient to rcmaik, that his inintiul is a cumpouiid .-lulittiince, 
into which the oxide in question eiiteis only as an iiigiedient. 
It would be proper that its name should be ciiaiigid, to pieieiit 
confusion: the right of possession is clearly in the pie.sciit 
substance.—I am, yours, &c. 

iS/ietldwI, August, 1820. J. Mac Cilloch. 

4. On FvUersf Earth in Chalk, by the Ilev. C. P. N. Wilton, 
GlauiiC$ifr. —^The situation of the chalk-pit, in winch the fulleis' 
eardi is found, is upon the side of u lull, fuiiuuig pml of the 
range of tlie South Downs, in Sussex, immediately aliovc the 
village of Bepton, fiom whence tliat poitiun ot tlie downs 
derives the name of liiptonnhtlL It is distant three miles and a 
half, south, from the town of Midhurst. The elevation of that 
part of die hill, where the chalk is situated, above the level of 
the village, is about 400 feet. Upon my tiist eiiteiing the pit, iii 
the iftondi of May, 1820, I was struck with die uppcanauce of 
an horizontal layer, consisting of agrcetwsh browti earth, passing 
into yellou tJi « lute and brown; which, upon examination, was 
found to contain die characteiistic qualities of fuUeis' eaitli. 
Thi layer varied from three to foui inehes in diickuess; and 
warf about a foot below dir* surface of die hill,bavmg the chalk, 
which is of tbc upper foimatiou, as well above us liclow it. 
The pit abounds with beautiful chalk specimens of different 
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varieties of zoophytes; and is remarkable, for containing^ sear 
its snqimit, stalactites in the inteistices of the chalk, llie 
onlv flints 1 observed in the pit, were a few detached pieces, 
both angftlar and ronndud, interspersed throughout the chalk. 
This pit havmg been worked but a few feet below the surface, 
no horizontal layers of flints present themselves; though in 
others, in the neighbourhood of this pit, worked to a greater 
depth, in the same range of the downs, and in the same chalk 
formation, they abundantly occur. 


5* J)iiCovery of Retineuphnltam in the Independent Coal 

Formnlunirn 

Dear Sir,—In pursuance of you: lequesl, I send you the 
followiiig account of the Retinnsphaltuni in this vicinity. It 
uccuts in the Independent Coni Format inn, of the south part of 
StafFoidshite. I found the first speeiinen about two years ago, 
ni'nr a \illuge called Howley; and have since pc r.:cived it at 
Oldbury, \Vest Bromwich, and Tipton, but nut in large quan¬ 
tities. es it is by no incaus a '’001111011 mineral. The coal in 
wliicii it foi.iid, is chiefly composed ofmineral charcoal,or car¬ 
bonized wood, and the presence of retinasphaltum in it strength- 
t H' the idea, that some of the older species of coal owe their 
oiit>iii, at least partially, to ancient forests. Retinasphaltum has 
been hithert') considered as peculiar to the very recent forma¬ 
tion of wood coal, at Bovey, near Chudleigh, in Devonshire; 
Imt tins ditbids an instanev of it in a very different geological 
siliiaticui. i have deposited specimens of it, and some other 
lo(dl tbssil',, 111 the coiiecUoii of minends belonging to the Bir- 
nuiigliam 1 lulosuphical Institution, where they may be scon, 
'the ibllowhig appear tn me to bo its chaiartcis, but us it has 
111 >n subjected to cliemicnl analysis by Professor Braude, per> 
}iu)>i iliat »;oiitle.iiaii will give any farther description tliat may 
b(. rcquiicd. 

It forms thin layers, about ouc-sixteenth of an inch in 
ihlekness, |jiirall(l with the lamina of tliecoal; its colour is 
blackish b^own and brow'iiish yellow; on rubbing it becomes 
light brown; it is very btittle and light. On applying die 
li.tme of a candle, it takes Are with great rapidity, emitting 
bright white sparks and flame, and an aromatic smell. It is par¬ 
tially soluble in alcohol.—I have the honour to be, Sir, 

Your most faithful and obedient servant, 

JoHw Fivcb. 


Birminpham, March 15, 1821. 

To Charles Uatchettf Esq., Belk-VwHouse, Chelsea. 

1 have examined this substance, now discovered by Mr. Finch 
for the first time, associated with ordinary coal, and find that 
it, in all respects, resembles the retinasphaltum, as described 
by Mr. Hatchett, in the Philosophical Transactions, 


W. T. B. 



*< ft MtPBOtob^al Observaiiotu at MdoiUi bland, 

J^trilQt the Register of the Thermoaeter ud- Baroquter 
• i^dfuring ten moaths, at Winter Harbonr, Melville Island, 
Mordt Georgia, 1819 and 1820. 
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1 

DATE* 


TUERMONETEg. 

BAiOMETUK. 

Mui 

mam. 

Minl- 

mam. 

Mmii. 

lUnge. 



MfU. 

BH 


0 

-.9 


0 

mm 

inchM. 

inchM 

lai.liM 

Ifim. October. 

+ 17.5 

"2g 


45.3 

30.32 

20,1 

20.bll 

iJtS 

Novembei 

+ G 

-47 

KSjl 



20.G3 

20.045 

0,60 

Decembci 

+ 6 

-43 

-21.70 

IS 

30.76^ 

20.1 

20 8G5 

1.G3 

IBSM. January 

- 2 

-47 

-30.0*1 


30.77 

20.60 

30.07b 

I.IB 

February 

-17 

-GO 

-32.19 


30.15 

20.32 



March . 


-40 

-18.1 



20, 

20.H03 

1.26 1 



-32 

- 8.37 



20.1 

29.07b 

1.46 1 


QTS 

- 1 

4- 10.(i6 

51 

30.48 

29.25 

30.100 




+ 2B 

4-SG.24 

23 

30.13 

29s5 

29.823 

0.63 1 

III b 


4-32 

i- 12.4 

28 

30.01 

29.13 

20.G(jb 

0.b8| 


Bbnaskb.—^T he th«‘niicmietrr Bran fixrd, durinf; the winter, on the south 
side of a david projecting from the ship’s side, and was ubuiilljr irom S° to 
8P higher than one suspended freely in the air at a distaure from the ship. 
ThUdi ifferenco increased as the summer advanced, and tlie sun rose sum- 
ciently above the horixon to heat the bhip, amounting latterly to Id^’or even 
fOu about noon. The thermometer was, ol course, alwavs shitted to the 
shaded aide of the ship or david. 

On the 15th of February, at 0 P. M., a thermoniptcr buspended 
freely in the air at a distance from the ship stood at — 55°, be¬ 
ing Uie lowest degree registered during the winter. 

The very low temperatures were invariably in calm and elear 
weather; the rise of the Thermometer being the immediate con¬ 
sequence of a breeze springing up, and being proportioned to 
its strength. 

The Barometer rose with northerly and westerly, and fell with 
southerly and easterly winds, but it was not so decided tliat the 
indications preceded the changes as it is stated to be in more 
louthem climates. 

We are indebted for tbc above abstract to Captain Edward 
Sabine, and much regret that an opportunity has not been af¬ 
forded us of communicating to our readers a similar abstract of 
a variety of im^rtant and interesting experiments and observa¬ 
tions made by tnat gentleman during the Polar exjjcdition. We 
•hall-anxionsly look for them in Captain Parry's narrative about 
to be published. 

7. Chromate of Iren in the tdand of Unst. 

To the Editok. 

Sir,-»The paragraph respecting the discovery of chromate of 
iron in Shetland, which appear^ in a late Number of your 
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/otcmo^ e«:Rp«d M j obiemtioB, qdUI pointed onl to me by n 
friend. . That I found the chromate of iron, in the island of 
Umti^ In thb tear 1803, as stated in your Joumat, ik true; bat, 
hiving diietiKn it for another mineral, and not having piA^hed 
any subsequent notice of it when I ascertained its n^ttrO^ the 
honour of that discovery is justly due to Dr. Hibbert. As far 
as 1 recollect, there has appeared no notine of my vlsinotnieir 
laud, except What is contained in my hasty letter to Mr. Neill} 
and I owe it to the public, to explain how my name has beet 
connected with the discovery. 

During my o»/y visit to Uiist, I found a substance which, at 
first, I coi^ectuied to be horn-blende; but its great specific 
gravity induced me to considei it as an ore of iron. It is thus 
noticed in my original notes, taken on the spot, and still in roy 
possession: In tlie serpentine, find some veins of mkaceotu 
iron ore ?” On comparing it with mineralogical descriptions, I 
was unable to assign it a place in my collection, until several 
years afterwards, when the sight of some specimens of chromate 
of iron, from America, led me to examine the mineral from 
Unst; and 1 became satisfied of their being of the same nature. 
Since that time, it has been arranged in my collection (now depo> 
sited in our Royal Institution), as a specimen of chromate of 
iron from Shetland; and as such it has been shewn in my 
lectures. But as I consider priority of publicarion the fairest 
claim tu the merit of discovery, I regard Dr. Hibbert as entitled 
to the honour of having added an article of oonsidenfole import¬ 
ance in the arts to tlie native productions of our common 
country.—1 have the honour to be. Sir, 

Your most obedient Servant, 

Tiiomss Stkwakt Tkaili. 

Liverpool, March 14, 1821. 

IV. Geneual Litebatvhe, 

1. Recent Jhscovery of a Fragment of Art in New/bundUmd^ 
A discovery has been made in Newfoundland, during the last 
summer, which, tiifliog as the object is, has not a little exer¬ 
cised tfaf Gpnjectures of the antiquarians of that island. About 
half a mile from the shores of Gander Bay, there was found a 
fragment of a small pillar of white marble. This frapnent is 
octangular; about 18 inches long, and 10 inches in di ame ter. 
Its surface is as mnrb corroded by the effects of the weather, 
as those parts of the statues of the Parthenon which have suf¬ 
fered most. It is probable, consequently, that it has lain there 
for a considerable time. 

It cannot have been left in ballast, because it is half a mile 
inland, and because no ships can come within three-quarters uf 
a mile of the shore of this place. 'Hiis part of the country 
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lit not inhabited, and no bimilar stones, ur works of art, could 
be found on searching in the same neighbourhood. I must 
alfo obserre, that the texture of this marble is very ^remark- 
abU) resembling none tJiat 1 have ever seen, and perfectly 
daSSieni from any of those used in sculpture or architecture. 
It is of a yellowish white colour. Ihe texture is in some places 
crystallihe granular, of a large grain; but there are every where 
intermixed with it parts of very rompUcated curvatures; capa¬ 
ble of being separated in 8ucce'>’«iuu. in parallel curved laminti* 
as thin as paper. The.^o scaly cuncrelions are scinotiinos an 
inch or more in dimoiisiou. llesidcs this, tlurc arc found dis¬ 
tinct irregular iamina' of hard calcareous clay, or very argil¬ 
laceous eaithy limcotoue di''|)ci 'id through the stone. 

If the Ni vif'iimdlaiid aiiti'iuaiii caciiot ^ettle thi^ oI •'»'o 
point, it must be J( ft to the iiigi inii»y of those wlio have rcuMi. d 
so ably on the wuikN of aiaii-nt ait, found in many pails ni 
America, lii tiacing the iniei itimi of .\sialic nations ihitln i, it 
is easy to settle a colony, ai-d hiiiid a city, in Ncwfoundi.iiid. 
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Wine . 

*hpctolitics, 

S0,\41H) OI 

21265173.6 u. 

Brandy . 

.ditfo 

4y,H4<) 

ll.'i74J'l 6 

Cider and perry... 

, .ditto 


4202(ii M 

Beer . 

.ditto 

71 

18980.11 4 

Vinegar. 

. ditto 

20,7.>o 

M79--‘J.4 

Oxen .. 

,.head, 

7(),K19 


Cows . ..... 

. .ditto 

y.-wi 


Ditto, milch. 

.ditto 

2,918 


Calves . 

, .ditto 

(57,710 


Sheep. . 

, .ditto 

.T’9,070 


Hogs . 

.ditto 

(>1,8*22 


Cheese . 

. .kilocramiikf s 1 /2(i7f.3G4 oi 

17969 1 i .1 

Sea fish. 

..ill value, ill 

oj 

1 a,J40,i:i0 

Oysters . 

. .ditto 

821,fJ18 

34,231 

Fresh-water fish.. 

. .ditto 

502,780 

20,919 

Poultry and game 

. .ditto 

7,161,4(12 

298,392 

Butter .... 

. .ditto 

7,105,533 

296,064 

Eggs . 

.. .ditto 

.1,676,602 


Hay. .. 

..tnisicb 

7.822,640 


Straw . 

.. .ditto 

11,054,371 


Oats . 

...hectolitres 

923,022 ! 

24,367,781 g*il 
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Abt. I. On the hat Method of warming and ventilating 
Ilousei and other Bwldingt. By Mr. Charles 
Sylvester. 

[ConuDuBicated by the Author.] 

[We are happy to comply with the rej’ipgi ■ eeveial of our Cone* 
epoadentii, and to enter upon the subject ol beating and ventilating our 
apartments; 'tis a subject upon which few persons venture to think 
for themseU es, and u too frequently conceded to the management of 
the ignorant, or, what is worse, is intrusted to some half-informed 
speculator. Ike combustion of smoke is another branch ol this in- 
qnir}', and, although but lightly touched upon in the following paper, 
shall not be forgotten. The absurdities which have of late been 
authoritatively thrust upon the public in relation to it, are so gross, 
as to merit more serious and extended notice than it is in our power 
to bestow upon them; but we shall humbly contribute whatever is 
within our reach to rectify the errors that have been diffused, and to 
show the inanity of the promises, with which this subject has lately 
been ushered into notice.] 

The aLlLOD of the sun’s rays on the surface of the eartfi, and 
the coi^sequent accumulation of sensible heat is a most in> 
structive lesson, for the best mode of applying artificial heal 
for warming buildings; and our best ideas of ventilation are 
derived from those mechanical changi. in the atmosphere occa¬ 
sioned b) ^he rarefaction of the air, from the heat it acquires im 
Cfiotact with the earth’s surface. If the earth were perfectly 
transparent, or had a surface capable of perfect reflection, it 
world not be at all heated by the sun’s rays; and our atmo¬ 
sphere, Bupposing it to exist under such circumstances, would 
be destitute of those changes which are daily evinced in an 
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ia^Dilt'TUatty of eutmnt*. If the Oubotanco of the earth were 
e niuch better cooductor of heeti we should experience less 
OKtremes of heet and cold upon its surface. The Buniiner>heat 
would he Biore lefHdljF absorbed by the earthy aad the rigour of 
winter wduld be ipueh dinunished by the beat derived from the 
earth in the sun's absence. The nature of soils, as reg^ards their 
OpndiUGtiiig power, has doubtless a great influence in limiting 
the extremes of temperature in winttf and summer. The heat 
produced cn any part of the earth's surface, will be the greatest 
where the rays of the sun are vertical, and the surface of 
such a nature as to receive the rays with the gpreatcst fa¬ 
cility, its substratum being, at the same time, the worst con¬ 
ductor of heat. The air immediately in contact with this sur¬ 
face becomes heated, and specifically lighter than its bupci- 
stratnm. This causes, in the first instance, two simultaneous 
currents; one perpendicularly upwards, and the other, a lateral 
one from all the surrounding parts tow'ards the centre of the 
heated surface. After the ascending current has attained a 
certain altitude, it progressively assumes an oblique and ulti¬ 
mately a lateral direction, hut in an inverse order to that of 
the lower stratum. By this beautiful provision of natural eco¬ 
nomy, the heated air of tlie tornd zone, and the chilling cur¬ 
rents from the polar regions mutually contribute to the preven¬ 
tion of those extremes of heat and cold, which would otherwise 
be fatal to every class of animated beings. 

To form some idea of the effect which would result from 
a vertical sun upon a good reflecting surface, such as a black 
soil, unattended by the currents of air aho\e alluded to, we 
have only to observe the beat generated in hot-houses; in which 
case the heated air is to a certain degree prevented from as¬ 
cending, and consequently the lateral current from coming in. 
The heat produced by these means, therefore, will be greater 
in proportion to the blackness and lightness of the soil, to the 
tightness of the surrounding walls and windows, and the per- 
j^ndiculaiity of the sun's rays. Hence we see the importance 
of eur atmosphere independently of its agency in respiration. 
'Without it, bodies would receive their heat on those parts only 
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wMdi are exposed to tiie direct leje, and ironld teeeme tu. 
Equally heated iu the inverse ratio of their conducting power. 

Wherf bodies are immersed in a heated mediem, sa«di>«s in 
air or water, they receive their beat on every side; enditiiias 
been fonnd by experience, that this mode of applying bAt 4)1 of 
particular importance in the economy of animals abd vegAnMes? 

Nothing can be more unphilosophical than the emnmonmode 
of warming ordinary rooms by open grates. To pnt an efr- 
troma case of this mode of wanning, we have only to mstanca 
the effect of making a fire in the open air. In this instanoe, 
theie is free access for the ascent of the rarefied current, and 
the lateral current-rushing towards the fire is felt on every side, 
supposing no natural breeze prevailed. The effect of this cold 
current is so conspicuous on the human body, that few unac* 
enstomed to such cx])osure would escape some variety of those 
aficetions callt-d colds. 

Our common dwellings approach this extreme case in pro- 
]iortion to the sire of ibc fire, the width of the chimney, and 
the access of cold air by the doors and windows. In every 
case, as much cold air must be admitted as will effect the 
combustion of the fuel, and supply the demands of respiration. 
The air which would be barely sufficient for these purposes, 
coming imraedialely from a cold atmosphere into rooms with 
grates even of the iiest construction, will ever be a barrier to 
that coinfuit a Inch we ought to experience, and which by 
the aid of other means can be easily attained. 

Notwithstanding the absolute necessity of admitting a certain 
portion of fresh air into every room, it is a common practice 
with builders to make doors and windows so tight as frequently 
to be the sole cause of a smoky chimney. To obviate this evil, 
some have let in a certain quantity of atmospheric air under or 
near to the fire grate. By this expedient, those sitting around 
•the fire are not annoyed by the cold current, but an inconve- 
nienco arises from tliis contrivance, which more than counterba¬ 
lances its benefits. The air entering the room so near the fire 
iaunediatcly supplies the current up the chimney without chang¬ 
ing the air of the room. A crowded room, and the presenoe of 
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a auiliber of lights, would, uoder such an arrangement, icon 
render the air unfit to brealhe. Hence will appear the neceaiity for 
two cuirenta into a room. The inlet for fresh air should be in a 
situation not liable to annoy those sitting in the room; the outlet 
is generally pirosided fbr in the chimney, which is commonly suf¬ 
ficient for rodms of ordmary siie, but is mostly too small for 
large public rooms^ 

It will be erident from what has been observed, that in order 
to render rooms comfortable and wholesome, two objects arc 
required. Tlie one is, to keep up an uniform and agreeable tempe¬ 
rature ; the other to provide for a change of the air sufficient to 
preserve that degree of purity essential to health, and which per¬ 
sons under certain pulmonary aficctions can so nicely appreciate. 

It is evident that the former of these objects can never be at¬ 
tained by radiant heat; and yet, an open fire, which scarcely 
affords any other than radiant heat, is so connected with our 
domestic habits that it will be very long before the o|k.-ii grate 
will be entirely set aside. Under these circumstances, it has 
been found most expedient to use the combined eiicet of radiant 
heat with a constant supply of fresh air, raised to an agreeable 
temperature in the winter; and which, in certain cases may be 
cooled during the excessive heat of summer. 

Great difficulties have been experienced in most of the means 
hitherto employed for warming air. In the first place, from what 
has been previously observed concerning: the action of the solar 
rays on the. earth, the air cannot be warmed by radiant heat 
passing through it; therefore we ran only give heat to a trans¬ 
parent fluid by bringing its particles in contact with a heated 
surface, and, in proportion as elastic fluids are more expansible, 
they are heated with more difficulty. 

' There are a number of properties which a body should 
possess, to afford a surface proper for heating air intended to 
warm and ventilate rooms. For the sake of economy it should 
be a good conductor of heat, in order that the radiant heat which 
it receives On one surface may be freely transmitted to the other. 
The surface to be heated should be clean, that is, free from 
any foreign matter, but not polished; and when the temperature 
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cfui be limited, it ahould never, under any ciroumetances be 
allowed to exceed 300°. Metala appear to be the beat substan¬ 
ces forlieating air. llie temperature is limited to 300° because 
the animal and vegetable matter, which is found mechanically 
mixed with the air at all times, will be decomposed if the tem¬ 
perature be raised a little higher. When this decomposition takes 
place, as is very observable when the heated surface is red hot, 
certain elastic fluids and vapours are produced, which give to 
the air a peculiar odour, and a deleterious quality which never 
fails to afliect the health of those who inhale it for a length of 
time, 'i'kis oppressive sensation has been mostly felt in churches 
and other places where large iron stoves are used and are 
somotimoB heated to redness. The peculiar odour accompany¬ 
ing it has been erroneously attributed to the iron; and on this 
account, earthen ware or stone has been employed to form the 
oxterioi surface of the stove. It will, however, be found tliat 
'whatever be the material, if the temperature at all approaches 
a red heat, the same smell will be perceived; as it arises 
entirely from the decomposition of the matter which is in the 
air, and not from the hcatiug body. T^iis matter is very visible 
to the naked eye, in a sunbeam let into a dark room. 

When cm then ware or stone has been employed for stoves, 
its inferior conducting power has seldom allowed the exterior 
Rurtaee to get sullicieutly hot, to produce the cfli'ct on the air 
above alluded to. And hence it has been less objectionable as 
afieeting the purity of the air. 

It must however be admitted, that if the body used for heat¬ 
ing the air, does not undergo any change, a metal from its being 
a good conductor must be preferred to any other substance. 
Sdver or platina, if it were not for the expense, would set 
aside every prejudice. But lung experience has shown that iron 
possesses every essential pru]>crty. The slightly oxydated sur¬ 
face which is common to all iron coming from the forge or 
the mould in casting, is well fitted for receiving radiant heat. 
And if its temperature be kept below a red heat, there does not 
appear to be any limit to its durability. The latter point, tlicre- 
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fbre, ii put out of ull doubt, since it is essential, that the iron 
shall not be heated to a degree capable of decomposing animal 
aud vegetable matter, in order to preserve the purity of the air 
which is warmed in contact with its surface. 

With a view to ensure the above objects, it will be necessary 
to dispose of the heat as it is produced from the combustion of 
the fuel, in such a way, that an extensive surface of iron 
shall be heated uniformly without the risk of attaining a much 
higher temperature than 300°. This can be accomplished by 
making the fire of a size proportionate to the interior surface of 
an iron vessel, and it is found that radiant heat is much more 
efficacious than the heat produced by flame and coiuluctiii» 
flues. Having heated the interior surface of an iron vessel it 
may be conceived that the exterior surface will quickly attain 
the same degree, and that whatever heat may be carried off fium 
the exterior will be as quickly given from the inU'iioi, aud in¬ 
stantly replaced by the radiant tire. 

The next material object is the means of di<«])osin<r of the 
heat from the exterior surface. If it be burrouiided liy an open 
space, and that be connected with a Hue or tiiiinel of a c(‘rt(iin 
height, supposing there to be no inlet at the bottom, or outlet 
at the top, the air will commence a circidation; that on the 
heated surface would ascend, and its place be us constantly 
supplied by the surrounding air. In this way two currents will 
be established; one ascending from the heaUd burface, and the 
other descending on the outside of the tunnel; and these currents 
will go on, as long as any difierence of density exists in the air of 
the diflerent parts of the surrounding space. If now an o|ieniug 
be made in the bottom of this tunnel and another at the top, an 
ascending current will be kept up; which will be us the differ¬ 
ence of density between external air and that of the heated 
column, and as the square root of the height of the tunnel 

Let D be the density of the external air; 

df that in the tunnel, which will be inversely as the hen; 
supplied. 

VsEthe velocity which a hea \7 body would acquire by 
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fiUliugf through the height of the tunnel; au4 v = the velocitjf 
of the ascending air. 

Then v = V x • Ihis equally applies to chimneys, 

I 

d being the density of the smoke. 

The mere exposure of the heated surface in an open space, 
such as a small room, is not sufficient to produce the greatest 
effect. This is, however, the method at present used by 
sugar'bakci's for heating the rooms jn which they expose their 
sugars. The vessel so employed is of cast iron, and is called 
a cockle. 


^'ariuus moditications of this method of heating air have 
been employed. Tlte a all surrounding the heated vessel has 
been placed at various distances, in order to find the maximum 
of effect of a given fire. It was considered a g^cat improve¬ 
ment, to place the wall at a distance, to admit of a sufficient 
quantity of air, and make a iiumher of apertures in the wall, 
about two and a half mehes sipiarc, with a view to compel the 
air to blow upon the healed suifacc. This method was em¬ 
ployed more than thirty yeais ago, by William Strutt, Ebq., of 
Dei by, in Ins cotton-noiks. He afterwuids made a great 
inipiovenieiit on this plan, by inserting tubes in the apertures 
in the v\ all i caelniig near to the healed surface. By these means, 
the ail IS prevented from a'-ceudiiig befoie it comes in contact 
willi the heatid suiface. A further improvement was made in 
this apparatus, by inserting siiuilai tiibis over the surface of 
the cockle, the shajiu of which was a sipiare prism with a 
groined top. Thu cold air was made to pass through one half 
of the tubes; and tlic uir so heated, became still more heated 


by being compelled to pass in a contrary order through the 
other half, into a cliambur above, called the air-chamber. The 
stove, thus improved, has been employed by Messrs. Strutts 
la their works ever since, with complete success, and is simi¬ 
lar to tiiat by which the Derbyshire General Infirmary is 
warmed This stove has been fixed in different parts of the 
country and in London, bometimes witli buccesb; but so many 
circumstances besides the stove itself interfere, in arrange- 
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rntaMot tUs kuid» that the plea hie bailed in many inetaneae. 
And each will ever be the caae with the beat invantioDay in 
tile handa of men who are unacquainted with the prinetplea'on 
whidi they are founded. 

, Nothing can be aaore obvioua, than the decided advantage 
which thia atove poaaesiea over all otheraf and nothing re** 
mained for ita improvement but te give ita difierent parta their 
proper proportiona, and to vary ita conatruction, so aa to admit 
of ita eaay man^ment hi domestic use. By the former im* 
provement, a larger quantity of air is admitted in proportion 
to the fuel consumed, and of course at a lower temperature. 
Hie advantages which result from this improvement will be ob¬ 
vious. The ventilation of the rooms wanned by it, is much 
more complete from a greater quantity of air being admitted; 
the temperature is more uniform, from the air being more dis¬ 
persed ; and, lastly, from the air being heated by a greater 
surface at a lower temperature, the apparatus is not in the least 
degree injured by the fire, and hence there docs not appear to 
be any limit to its durability. 

Nothing can be more vague and uncertain, than the opinions 
wluch have been formed of the different apparatus used for 
wanning rooms by heated air. It has in consequence appeared 
to me a desideratum in inquiries of this nature, to be able to 
ascertain the power and merits of a stove, as we do those of an 
engine. For this purpose, my first object was to get an in¬ 
strument capable of measuring the velocity of currents. After 
trying a variety of methods, 1 have found one with which I am 
perfectly satisfied. It consists of a very light brass wheel, in 
the form of that for the first motion of a smoke-jack. An end¬ 
less screw upon the same axis gives motion to a wheel of fifty 
teeth, on the axis of which is an index, which is watched by 
the eye, when the instrument is exposed to the current The 
wheel acted on by the current, » about two and a half 
indies in diameter, and the vanes or sails are eight in number, 
and fill up the whole circle, when their faces are parallel to 
the plane of their motion, and they are adjusted to an angle of 
ifP. Under these circumstances, I have found that fifty re- 
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tUiriioAi tf fhe itrat mbtibik tfte' phiM, ¥hHe 4lle 
Mufling those rerolutions moves thrbogh forty-sk feet. 

In onler to ascertain the power and nmritB of k stove, I ge^ 
nerally take a period of twelve hours, begkuiing with a good 
dk, and iewing off with the satne. Baring* this tine»'Ae ■V^lo’ 
dty and temperature in the main warm Mr-Aue shotald be tekdi 
Overy half hour, and then the average of each takbn, keeping 
an account of the coal consnmed in the same time. The lom- 
perature of the outci air being also known, the excess of the 
average temperature above the atmosphere is the datum required* 
From die average velocity, the number of cubic feet of air 
passing through the flue in the twelve hours may be known. 

Put A := Tlie number of pounds of air heated in twelve hours, 
allowing 14 cubic feet of air to 1 lb. 

T = Tli(‘ cxce*!s of temperature above that of the atmos¬ 
phere. 

W =: The weight in pounds of coal consumed in the same 
time. 

K r= The effect of the stove, which, in stoves of all sizes 
on the same construction, should be generally a con¬ 
stant quantity: Since A the quantity, and T the 
excess of temperature, arc advantages to be pro¬ 
duced by W the weight of coal. 

E, the effect, u 11 be directly as A and T, and inversely as 

W. Thercfoic, E= 


To give an example in practice A stove which is capable 
of wanning 100,000 cubic feet of space to 60° in tlie coldest 
season, when placed at the depth of nine feet below the levd 
at which the waim air is discharged, will furnish about ii5 
cubic feet every second, raised 60 degrees above the tempe¬ 
rature of the atmosphere. To keep up this current and excess 
of temperature fur twelve hours, it will consume not more tliw h 
<lhiec bushels of coals, or 262lbs. Id this case, 49 cubic fbet 
of air in each second will be 1,944,000 in twelve hours, equal 


to 138,857 lbs. 


Hcncc E s= 


138,867 x 60 


32,930* This 

\ 
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nnmter mty be taken ai a constant quantity, expressive of the 
power of any stove; but it also expresses the weig;ht of air in 
pounds, which one pound of Newcastle coal heats one degree 
of Fahrenheit’s thermometer. 

This number will not be strictly a constant quantity, as small 
stoves will not act quite to the same advantage as larger ones; 
and local and other circumstances will in some degree alter the 
result of experiments made in the manner above stated. This 
is more especially the case, when the admission of cold air 
and the discharge of foul air, are in any degree inflneuced by 
the wind. 

The cold air is generally brought directly from the atmo¬ 
sphere ; and, therefore, as it^ progress along this channel is af¬ 
fected by the wind, a greater or less quantity will pass through 
the stove. If the air be dclicient, less heal is carried off from 
the heating surface, and a greater propnition goes iqi the chim¬ 
ney ; on the contrary, when the wind 1)luw.s into the cold air-llue, 
the two forces conspire, more air is admitted, more heat in car¬ 
ried off with the air, and of cournu kss is wasted iqi the 
smoke-flue. 

In all situations where it is ])racticablo, I use an effectual 
means of regulating the admission of c old and the e.sc.ipe of 
foul air, b) placing at the commencement and terimiiation of 
these apertures a turn-cap or cowl, in which the vaues arc so 
fixed as to let thewind blow into the one, and assist theesca|>eof 
ur from the other. Although this contrivance will always pre¬ 
vent a counter current, which without its use is sometimes the 
case; it docs not prevent unccpial (piautitics of air from enter¬ 
ing, according to the strength of the wind. This is not found in 
practice to be a great iiiconrriiieiice ; fur during the most per¬ 
fect calm, the air admitted by the power of the stove alone, is 
sufiicient for every purpose of warmth and ventilation: whilst 
with a tolerable tire in the stove when the wind is considerable,' 
the air comes into the rooms at a higher temperature than the 
rooms require which is at least erring on the desirable side. If 
the quantity of air admitted under all states of the wind were 
required to be uniform, the dperture in the turn-cap for cold air 



239 


Uoum and t^r BuUdit^s. 

might contam a self-adjuitment, bj the action of which its area 
would always be in the inverse ratio of the velocity of the wind ; 
by whidi means equal quantities of air would always be admitted 
in equal times. 

The tum<cap for the escape of foul air is placed at the top of 
the budding, and is made common to the roof. Under this ar¬ 
rangement all die rooms into which the warm air is admitted 
have each a foul nir flue terminating in the cavity of the roof. 

The contents of »I* the foul-air dues are therefore ultimately 
discharged at the turn-cap. This arrangement is adopted at 
the Derbyshire General lufiiinai'y, and at the Wakefield Lunatic 
Asylum. In the summer season, when the stove is not in 
action, the ventilation will depend on the wind, which at 
some periods may not be adequate to that change of air re¬ 
quired in hosjiitals. In such cases I have adopted an addi¬ 
tional means of vcnlihition. Instead of making the foul-air 
luni-cap common to the loof, 1 have placed it at the top of a 
cylindiical cavity built in the roof. Into this cavity 1 bring 
all tbe foul-air Hues, wliicli also in this <‘asc may be smoke- 
flues, if constructed with brick. I also connect with the same 
cavity, the stoM‘ ebimney, and, if possible all the other smokc- 
fliifs in the building. ISy this means, it may be expected, 
that some degree of rarefaction in the cylindrical cavity in the 
roof will be constantly going on, and that hence a perpetual 
current will be established from every room towards the general 
outlet. It would he diflicult to adapt such an arrangement 
to old Imildings, without great alteration in the roof, llut it 
would be easily introduced into new houses. Tlie advantages 
derived from it in ordinary dwellings would he very great. In 
the first place, there could not be an instance of a smoky 
chimney ; in the next, a down current in an unoccupied chimney 
could not occur, and therefore the passage of the smoke of one 
chimney down another would always be prevented; and lastly, 
by having only one outlet for smoke in every house, and that 
an object which may be made ornamental, wc should ultimately 
get rid of the great deformity which arises from the present a{)- 
pearance of chimneys in buildings. 
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In all situations where it is practicable to make a Cold air flue, 
of considerable length under ground, the advantage is well wortii 
Securing. I have found by experience that a cold air-fllie of 50 
yards iu length is capable of cooling the air in summer to about 
an arithmetical mean between the temperature of the air and the 
earth, and a similar advantage is produced by tlie earth warming 
the air in the winter season. The shape of the cold air-flue 
should be such as to present the greatest possible surface; the 
very contrary being essential to the best construction of flues fur 
the warm air. 

These facts will successfully lead to the means of couling 
buildings in the tropical climates, and of warming the nir win n 
the winter's cold is much liclow the tcmpcratuie of the laith. 

Great Russel-btreft, Bloomsbury, Muy, I'lil. 


Art. II. On the Height of the Dhawu/ogiri, the White 
Mountain of llimhlaya. Jh/ 11. T.CoLr.uKuiixi:, Ksij. 

[Conununit dted Ii> the \iilhor J 

Ih an essay on the height of tlu Ihmihim Mountain", which 
was inserted in the 12tli volume of Jh^innlus of the Asialn 
Society, I olTered reasons for the opinion of tluir gicut eleva¬ 
tion : relying especially on the mcasuicmeut of the White 
Mountain, emphatically so named, which towers above the rest 
of the snowy peaks seen from the phiins of ffiu'fmfan. Its 
height was computed, flora three sets of observations, taken by 
Captain Webb, at 27,551 feet above Uu observer’s stations in 
OoraJthp&r ; or 27,677 feet, making that allowance for lefiaction, 
which was found to bring the result of the sevtial obseivations 
nearest to agreement. Even assuming all ei rors to be on one side, 
and in the extreme, it would appear to be 26,862 feet at the 
lowest computation. But such extremity of cirors is hardly 
presumable; and considering the supposition of compensation 
of errors, and oidinary rather than cxtraoi dinary refraction, to 
be more likely correct, the inference was that the White Moun¬ 
tain may be about 27,600 feet above GorMphr, or nearly 
28,000 feel above the level of tlic sea. 



241 


While Mountain if Uimulai/a. 

Arguments were likewise deduced from observations of 
Colonel R. Hyde Colebrookc and Colonel Crawford, for the alti¬ 
tude of. other lofty peaks; many exceeding 22,000 feet, and 
some rising to 24,000, and even 25,000 feet. 

These calculations and estimates of elevation were exhibited 
as a mere approach towards a determination of the true height, 
yet substantiating the general position that the Hirndlaya is the 
loftiest known range of mountains; its most elevated peaks 
greatly exeecdiug the highest of tlie Andes. 

That position, as well as the approximated determination of 
heights on wliich it was grounded, has been controverted. But 
the ruurse of political events having since afforded facility of 
access which vras before denied by the jealousy of the GwhhAU 
Mountaineers, accurate measurements, both barometric and 
trigonometric, of a great number of points, in the vicinity of the 
upi>er (iitnyts, Jumm, and Setlej rivers, have been carefully 
taken by different Surveyors, which irrefragably establish the 
general position of the transcendent altitude of the Himdlaya: 
and u tru’ut multiludc of peaks have been determined, which 
exceed 22,000 feet; u few rising above 23,000; and one mea¬ 
sured by Captain Webb, no less thuu 25,609 feet. 

I'hesi. however do not (‘quul Uie stupendous altitude of 
Dhauulayiri, or the WliiLc Mounlain; also uamed G&s&hoti. 
The routes of travels and surreys hare not hitherto been di¬ 
rected to iii. vicinity. Thi'ir direction has been towards the 
upper Ciunges iind tlic The mure easterly mountains, 

towaid the sources of the great Gatidhac, have not been ap¬ 
proached ; and the measurement of the White Mountain, taken 
from the plaius of Gorakhpur, is yet to be confirmed by obser¬ 
vations ficim nearer stations. 

Previously, however, to the occurrence of those events, which 
have been alluded to as having laid open the mountainous confines 
. of Hindustan to research, observations had been s^ain made in 
the plains of Gorakhpur to determine the elevation of Dhawala- 
giri, on the same principle on which Captain Webb proceeded 
during his previous survey in that province. Captain Blake, 
to whose labours these further observations arc due, has been so 
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■gobd tti to communicate to me the particulars of them: 1 aubjoiu 
h» letter. 

The height of Dhawalagiri and four contiguous mountains 
has been computed from the data famished by Captain Blake’s 
surrey; using the formula which 1 gave in the I2th volume of 
Asiatic BesearcAes! and taking terrestrial refraction at one 
eleventh of the contained arc, which is the estimated mean 
quantity of ordinary refraction. The elements of the compu¬ 
tation are exhibited in a tabular form accompanying. 

Ihe elevation of Dlunottiagiri, taking the mean of three sets 
of observations, is thus found to be 27,615 feet above the plains 
of 06rakhp&r, or 28,015 above the sea; differing only 64 feet 
from the compqtation founded on Captain Webb's survey. 

Or allowing for terrestrial refraction one twelfth of the base; 
which was the rate that appeared to bring the result of the 
different observations taken by Captain Webb, nearest to agree¬ 
ment ; the elevation of Dhaivalagiri, doducible from the later 
survey, is 27,704 feet above Gorakhpftr, or 28,104 above the sea; 
differing from that deduced from the former survey by no more 
than 27 feet. 

This near coincidence authori/cs an expectation, that the 
true height of Dhawalivjiri, when it shall be accurately detei- 
mined, will be found very little wide of 28,000 feet. 

Captain Blake’s survey determiues likewise tlie positions 
and altitudes of four other conspicuous mountains in die vi¬ 
cinity of Dhavoidagiri. 

About thirty-six miles east of it, and equally distant from 
the plain, is a mountain which rises to the height of 23,708 feet 
above G&raJthpiar, or 24,108 feet above the sea. 

Nearly midway between them, but somewhat less remote, is 
situated a mountain called Set-ghar* or Nepal', its position, as 
the last mentioned name implies, is near to Nepal proper. 
The elevation of the summit is 24,861 feet above the level of 
06rakhphr, or 25,261 feet above that of the sea. 

Twenty miles west of Dhawalagiri, but less remote from the 


* Probably SwAaffhar, or the White Tumr. 
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plaint, ate two peaki, rising frMn the tame monntain mass, fyt 
they are but four and a half miles asunder. The highest of the 
two is Ghandragiri, or Mountain of the Moon, a name common 
to many others. Its elevation is 22,^7 feet; that of the con> 
tiguous lower peak is 21,535 feet above C6rakkp(LT; or 23,007 
feet and 21,935 feet respectively, above the sea. 

These altitudes, though much short of Dhamdagiri, tend to 
corroborate the estimate of its great elevation: for it may be 
seen in Captain Blake’s sketch of the appearance of this por¬ 
tion of the snowy range, how greatly J)hau>alagiri overtops the 
rest, lofty as they are. 

It is to be hoped Uiat some traveller may be induced to 
visit the Hm&laya in that quarter, and explore the great 
Gandhalti river to its source at the foot of Dhawalagiri, and de- 
tcriniiie the elevation of the mountain by observations at the 
nearest accessible heights. Besides other subjects of research, 
it presents one of uiucti interest in the abundance of organic 
remains there found: fur it is thence that devout Hindtis are 
supplied with Ammonites, aii object of their idolatrous worship, 
under the appellation of SdUiyrdma. 

H. T. C. 


To II. T. Oolebrookp, Esq. ^c, ^c. ^c. 

Dlaii Sib, 

Having been nppuiuted, by the Government of Bengal, in 
the year mr2, to survey tlic extensive province of GoraUiphr; 
that year, the whole of 1S13, and part of 1814, were occupied 
in surveying the soutliim portion, or that division of the pro¬ 
vince, lying soutli of tlic Gogr<A, or Great Sargd River. 
Proceeding northward, at the subsidence of the rains, in 1314, 
I had on the 1st of November near the village of Unodra a 
distinct view of the snowy summits of the Hirndlaya moun¬ 
tains ; and from this station I took, with one of Troughton’s 
theodolites (of six inches radius), the bearings and elevations 
of five of the snowy peaks, being those that were most remark¬ 
able ; of which three possess names, and two are anonymous: 
the former are well known to the inhabitants of the subjacent 
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ditinpaign (situate southwest of the mountains from 60 to UO 
mileiljl under the appeDation of Cka»drtgfin ; Dhovbjbmiti^ (or 
Qiahh itotee); and SHgar^ (or Njpal.) At this station, li||ibough 
distant nearly one hundred and forty miles, these roountaiQs 
haVe on the whole die most sublime aspect: this may be at- 
tdbuted to the smaller range of dark hills being lost at that 
distance in the perspective, for upon a subsequent and nearer 
view, at the station of Maha deva dmmja, the smaller hiHs in¬ 
tercept a refracted portion of the great , I say refracted, for 

a right line drawn from the 6rBt station to the base of the snowy 
peaks, would (owing to the spherical figure of the earth) at tliat 
distance, pass far below the base of the smaller range. From 
this first station the bearings of the five snowy peaks (corrected 
for magnetic variation of 2° 13' 39« East) arc as follows, viz. 

Peak A. bearing N. 8° 23' 39* E., and elevation 1° 5' 

B, or Chandr(^iri, N. 10® 5' 39' E., and elevation 1® 7' 

G, or Dhawahgin, N. 17*’13 39' L., and elevation 1® 18' 

D, or5eiVy«r(NypaI.) N.26® 13' 39 E., and elevation 1® 15' 

E, bearing N. 34° 43' 39* E., and elevation 1® 6'. 

From station No. 1,1 proceeded to tiie north side of the town 
of Bdnsi, which I shall call station No. 2, tiie latter station 
bearing from the former (allowing for magnetic variation) 
N. 14® 30' E., and distant as inferred from smvey (protracted 
on a scale of two miles to the inch) 2/^]^ British statute miles. 
From hence the bearings (allowance being made for magnetic 
variation as before) and elevations are as follows, viz ; 

Ai bearing N. 6° 46' 39 E., and elevation 1° 41' 15' 

B, N. 9® 3' 39" E., and elevation 1® 45' 

C, N. 18® r 39" E,, and elevation 1® 56' 30 

D, 29® S'fi9* and elevation 1® 53' 

E, N. 36® 47' 39' E., and elevation 1® 33'. 

At tliis station (No. 2,) on the 3rd November at day-break, the 
Bimilaya displayed an exceeding white appeamame, and the 
aun*8 rays passing through a rqd cimqU'Stratns cloud, epbured 
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the uowy pealf*. oa dieir promioent pacts only, with a most 
beaatiAil jpink tiqt. Ibis took place a long time before the suti 
ro^e witl6 us. 

The ^rst aggressions of the Goorkalts comnienced in this pto< 
vioce, by murdering some of tlie police, a T’hanadar and two 
or three others, who had been but a short time previous to the 
catastrophe in attendance, u ith me, tp point out the boundaries 
of their II ,cli * J o . The Goorkah, at tliis period 
posted near to our rui<>k, lu defiance of the division of tho 
army, which had been some time assembled under the com¬ 
mand of General Sulivan W'ood at GorrvJtpoor; the alarm 
created among my people, owing to our vicinity to the enemy. 
Was so great, tliat it was scarcely conquerable by the utmost 
[leisuaMun. A curious instance 'i %t.' .‘'v 'is well as 
superstition of the enemy was current heie, said to have 
oecuntd in th.s neighbourhood witlim a month. A part of the 
Uoorkaii force came to tlie banks of the R^ti river (which 
I uiis close by this station) and sacrificed a pig, as a propitiatory 
ofiViing i'ui success iu the existing war; and on relating it to Co- 
lone 1 Fu^an the adjutant-general of the army, he informed me, 
that upon the determination of the Goorkahs to war with us, 
they, horrid to i elute, sacrificed iu the mountains, a human 
being, as an offering for success to their arms. 

From the station N o. 2, still proceeding northward, 1 arrived 
at station No. 3, (situate near to the village of Mahh-D^va- 
Dihriya,) bearing from No. 2 (corrected for magnetic variation)^ 
N. 8" E., and distant from the same (as inferred from surrey) 
1G British statute miles. From hence the snowy peaks bea# 
and elevate as follows, viz. * 

A. N. 6“ 48' 39'E. elevation V* \2f ZV 

B. N. 9° 22' 39" E. elevation 2® 16' 

C. N. 20® 47' 39" £. elevation 2® 32' 

D. N. 32® 32' 39" E. elevation 2® 26^ 

Ei N. 41® 16* 39" JL elevation 2» 

% 
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^ At tbii station was distinctly heard the ev^ing and 
Booming guns of the ChorkiA forces in the naghbourhoqfl; 
ip4 ^ alarm ereated among ray people increising, 
4ace|3 me to bend ray course westward, for a base line pa¬ 
rallel to the mountains, to ascertain their horizontal distance; 
which, in three days, brought us to the village of Bidi&r, or 
taation No. 4, bearing from station No. 3, (corrected for varia¬ 
tion as befinre), S77^ 46' 21" W., and distant 24 g British 
statute miles. From this station No. 4, the snowy peaks, 


oprrectad for variation, hew as follows: 

A. 

N. 20® 43* 39" E. 

B. 

N.23® 5'39*E. 

C. 

N. 31® 55' 39" E. 

D. 

N. 42® 26' 39" E. 

And E. 

N.49° 13 39" E. 


The distances of the aforementioned five peaks resulting 
from trigonometrical measurements, (and cuiitaincd in a foiiiun 
paper, which I had tlic honour of presenting to >ou,) approxi¬ 
mate to those distances, which lesult from the interbection of 
rhumb lines of the bearings of the peaks flora the btatioiis 
Nos. 3 and 4. 

I remain. &c. 

B. Blake. 
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Abt. III. Remarks on Marine Luminous Animals. 
< J. CuLLOpll, M.1)., F.R.S f ^c. 



ti {ComiBBtiiMitod by the Aulbor.] 

llr my work on tho WeBtern Islands of Scotland, 1 had ocea.> 
Sion to take notice of the causes which produce tliat beautiful 
appearance of light in sea water, so well known to seamen, and 
to aH indeed who have been in the least conversant with tlic 
bea during^ the darkness of night. I there attcniplcd to prove, 
that if, in every case it did not arise from the action and pro¬ 
perties of living animds, but was sometimes oning to the iuinin- 
DUs matter of flsh dispersed through the water, yet that all the 
most conspicuous apiiearances of tliis nature weie pioduccd liy 
these, and that the brilliant sparks of liglil, in particular, weie 
always to be traced to some of the vctnics or insects, whicli 
abound in the waters of the sea. 

1 have also given a list of such of tlic»e animalb as had, by 
various naturalists, been found to po<>scss this riniarkuhle pio- 
perty; and had nocasiun to lament how circiintbcribed it was ; 
partly owing to the deficiency of observers in thi>. de]i.irtment of 
Natural History, and partly owing to uulouudid tlieoiiis re¬ 
specting the nature and c.iiisf*s of the light of the ocean; in 
couseqacnce of which, those who possessed the o])portunitics 
of extending this examination, had neglected it. 1 have also 
observed that many uuinials cither very minute, or absolutely 
microscopic, and invisible without the use of a lens, existed 
in the sea; and that the neglect of these more ubscuie 
creatures, had probably been one reason why the ])ro|)erty of 
emitting light was referred to the water itself, when it w'as, in 
fact, owing to these unsuspected animals i \istiiig in it. 

The further investigation of this departmi iit of Natural His¬ 
tory, was, in that essay, recommended to those who might have 
opportunities of pursuing it, as the subject had not at that time 
practically engaged much of my time, being occupied by geolo¬ 
gical pursuits requiring undivided attention, and every leisure 
moment of the night being employed in registering the obser¬ 
vations of the day. But as it is not often that observers feel 
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much interest in pursuing a track which has been laid down by 
their predecessors, unless perhaps for the purpose of controvert¬ 
ing or disputing the principles or facts on which it has been 
grounded, I thought it right to make use of euch further qipor- 
tunities as might occur towards the accnmulation of uew!.|n^^er 
on this subject, and towards condrming the opinions stated in the 
paper to which I have alluded. A voyage to the Shetiead and 
Orkney Islands afforded these opportunities; ai^ theiesukhas 
been to confirm the former views, by a series of.tobservetions 
carried on daily for many weeks. By these a large addition has 
been made to the list of luminous animals which was given in 
that essay; and it has been, in particular, proved, that the sea 
is very often crowded with worms and insects, often nearly 
invisible; and that the luminous property of the water, not only 
bears a relation to the existence and numbers of these at any 
time, but may almost always be traced to the individuals by 
which it is caused. 

Those who are acquainted with this obscure and much 
neglected department of Natural History, will not be sur¬ 
prised to hear that 1 cannot at present give names to tlie 
numerous individuals which I examined for this purpose. 
Among them are mauv ubjeets, of which, not only the names 
aie doubtful, hut the very genera, and even the analogies, ob¬ 
scure or nneorlaiii. Many are absolutely unknown, and con¬ 
stitute* new spt'cios which it will be my business to describe 
hereafter, when all the requisite comparisons have been made. 
Tor the present purpose, it is as unnecessary, as it would be im¬ 
possible, to enter into details of so extensive a nature as would 
be required for assigning the names of the various animals in 
which I have now observed the property of emitting light, in addi¬ 
tion to that list which was given in the essay to which I have 
here referred. 

, Tt will not be useless to those who may be inclined to pursue 
the same train of investigation, to deserdve the means which I 
adopted for examining the animals in question; while it will 
further the purpose of explaining the species of evidence by 
which 1 was satisfied respecting the nature of the objects which 
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(iUbBiii«a/«id‘aore (irtltnAariy teip(Mlb| tlMiV'lpoir«ift 

Ifthtihsbawf difldniytotteklttuetadftliiv 

unit rthtet tor lOBn «f a« idom ibfeie 

iHk Mir'tUniih' a enMAMabte awaber to aM ta'iStn fiM 

gttea. f * .• * ' > n- 

It tottMIrftito Briit iilftiif be tematked, that the ahole ef theie 
efteivVatMae witt ednBned to apBeei la the eea never extending' 
dMhrfr'B'6r 14*tollee ftotolktod; aad^at they were very generally 
ntade' in kaihonre. They cannot in fhct be made at aea; at 
least hi i MhaB iti^einleta it is smoodi water: aa the a^tadon 
ef Ae water under dxamlaBtidn, no less than that of the db- 
■erret^ person, tenden it absolutely impossible to catch and 
detain the objects before a lens in such a manner as to examine 
or delineate them. At all Umes, even in harbour, it is luffi- 
ciently dlfllcult from the motions of tlie animals themselves, to 
obtain such views of them as to satisfy ourselves respecting' the 
nature and characters of those which are minute, and of which 
the greater number are exceedingly restless and rapid in their 
movements. 

Although a ^eat many of the animals which fell under my 
notice, were found at the distances from land which I ha\c just 
mentioned, many were only discovered in harbours, and, nearly 
at all times they were far more abundant in these situations than 
in the open sea. Some of them, it is true, seem to disregard 
boisterous weather; but there were many which almost invari* 
ably disappeared on the coming in of a fresh gale, and only rc-ap- 
peared when the weather moderated. Other changes of w cathcr 
or wind, often caused them in the same manner to disappear in 
die course of a few hours. It is probable that these animals, 
nice the leech, are very sensible to atmospheric changes, and 
dial they retire to deeper water to avoid that agitation, which, to 
many of the larger, would be fatal, from the teudemess of their 
texture and from their bulk. Many are probably destroyed by 
the 'violence of the sea at the surftice. These are hiuts which 
may be of use to any naturalist inclined to enter on this de¬ 
partment of his pursidt, While they assist in explaining the 
variations to which the lumihons property of the ocean is sub- 
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jtotf «. ftv «iU BOt b« viiplaiied^ 

to thOM-whe havf aot liadany e^arioiiMlB ^ew ip:feffifftuin. 

The8»iuBW«l«'<f4ivftyB abound motjtt km cscaptiipnai ia 
the sipdlMt haihoan, aad, nou partimilad;) naw^WiOieejka, 
among rocki or under high cliffii, where the wate^ jf 
from the sea and wmd» and where it» eonieq;aendy lel^oiajao 
much diaturbed ai in more open places. A laigeiprppOTtieB ef 
them indeed seems to be exclusively limited to /titpatioas of 4hit 
nature, being never found in the open sea nor dtf tirpiB shore. 
Many of the minute marine animals also appear tp p^hctexylu-* 
sively those shallow and rocky sitnadons where ae% we^da 
abound, and which arc equally the favourite haunts of maaylfrger 
species, such as nearly the whole tribe of crabs, and many 
others which it is unnecessary to enumerate. 

It is in such places then, and at such times, that is, in narrow 
and rocky crocks or weedy shoals, and in calm weather, that 
the naturalist will meet with most success; and it is in such 
circumstances also that the water will be found most luminous. 

That it does not always appear luminous in calm weather, 
and when the vessel is quiet at anchor, is however certain; and 
it is this which has conduced to mislead observers respecting 
the causes of the light, as well as to lay the foundation of fal¬ 
lacious prognostics regarding the weather. It requires agi¬ 
tation to elicit tlie light of these animals in abundance; and as 
this naturally happens in troubled water, they have been sup¬ 
posed to abound in gales of wind and in a breaking sea, when 
they are, in fact, comparatively scarce. In calm weather, 
crowds of medusae or other very luminous species, will often be 
floating around, yet betraying themselves only by an occasional 
twinkle: when any disturbance communicated to the water is 
Sttfiicient to involve the whole in a blase of light 

I formerly remarked, that the luminous action was voluntary; 
. and this opinion has been amply confirmed by further attention 
to the animals possessed of this property. Among millions of 
these, of numerous species, the usual actions of locomotion will 
be performed for hours, or for a whole night, without the slightest 
indication of their presence; or perhaps some individual will 
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giT4 •• *9aaioniti,'9puk wit paaiM 'hf, when .thtiVppiiiK •f 
•l.<W».pr AlB,.diawiiit 0f • jbiapkat of water,, is 8ufl$ia«Dt< to 
nnderidw wJtols around lummons.. 

. 1 *7 wdj.aitast tbi^,,theitfOire„tbBtn natnralist will be 

guided in his pursuit after these animals. But it is proper to 
tomark that it tapften wry difficult to take them, eren when we 
ato oertaw that they abopod in the water j and this cause, like 
Others, has o(tei>ma^it to beauppMcd that the water itself pos- 
•aaaed a luminous property, because no animals appeared in a 
bpeket whan ffiled with it. A few bright lights produce a con- 
siderablp effect in the night, so as to make the sea appear much 
fuller of sparks than it really is; and it is easy for a body so 
email as the ship's bucket to miss the animals by which they arc 
produced. Moreover, as many of the'»c creatures, and particu¬ 
larly the medusm, swim near to the surface, they are apt to slip 
out with the wave which is produced by lifting the bucket out of 
the water; bo that it sometimes requires many attempts before 
pne can be secured. 

There is another circumstance which is also an occasional 
source of error respecting the CMsteiicc of thesi uniniaN in the 
water when brought up; evtn uhon it i** highly luminous along¬ 
side the vessel. \\ lutluT from fatigue, oi fioni caprice, oi from 
some voluntary efforts for an unknown jriirpose, thev often refuse 
to show their light, even wlun violmtly dgitated or injured; 
^nd, in all cases, when thty hswe been conipi lied to shew it for 
g few seconds by violence, they again hi come duk and refuse 
to shine any longer. It is not unlikely that tins is the effect 
pf exhaustion; because after a repobe of sonic little time, a 
fresh distarbance often causes them to give light again. A natu¬ 
ralist, utiawarc of this circumstance, may often miagine Umt he 

baa failed ip procuring specimens, even when the bucket is 
crowded with them* 

Another circumstance leads to deceptions in these cases. In 
many of the luminous wonns and insects, the spot of light ap¬ 
pears much larger, if it is not nally so, than the body of the 
aoimel; and very often a species which is invisible under ordi- 
naiy circumstances, or only to be seen by bringing it opposite 
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'^^JL light in a gfeH vS vkuk, iHU ^idd' a ^etj briKiaat 
and large spark, ‘nius, ita a sbipM hu 4 |M, ar a felasle, it «oqM 
not be. conjectured that anjtaoimal'evitted^ whett manythou- 
aaada are {veaenfe; <aod, of •diaM, pethi^s' tile giMater namfaer, 
if BOt atl, highly laminonSt . ‘ ' 

It is, lastly, necessary to remarlc, respecting the nse df these 
animals, as just mentioned, that many of the laminoas spedes 
arc absolutely, and under all circomstatnoes, except when In the 
act of emitting light, invisible to the naked eye. This efihet 
arises in some measure from the actual mhrateness Of many, 
their size not equalling the 100th of an inch; bat in many 
others which snbtrnd a visible angle, it proceeds from dieir 
transparency. Even under favourable circumstances, as when 
placed in n gLiss of water, whore the vision is aided by the mag^ 
nifying power of this species of lens, they cannot easily be 
d><«co^ crril; owing to the water in which they abound being 
iuraiiidily muddy, ’lliose only come into view which ap¬ 
proach so near to the lore part of the glass as materially to 
diminish the column of water between them and the eye; and 
thus also they often escape observation, and the spectator is 
surprised to lind that he can discover nothing in the light, 
when the water, in the dark, ha'« abounded in luminous sparks. 
If the lrn« is used, it is still only in the observci’s power to get 
siL;ht of those which pass aernsA its focus; so that he is, in this 
case also, apt to underrate their nnmhers, or, it rare, to doubt 
their existence. It is fruitless to attempt to bring them under 
the eye by using a small drop of watiT in the manner adopted 
in microscopic obscr\'ations; as, even where most crowded, 
they bear so small a proportion to the water in which they swim, 
that such a drop may not possibly contain one. 

These then arc the most important circumstances which thw 
naturalist should have in view in in\ estigating the water of 
the sea for the purpose of discovering the minute animals which 
exist in it; whether for tlie purpose of ascertaining their lumiii- 
ous quality, or of examining their nature and structure. An 
attention to these cautions will probably assist others, as it did 
myself in these examinations; and induce them to believe what 
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■Mint to- p« Ji»Uy ucartfdaed* auKdyi Jumiawt iwraals 
alb<NM4w><3ie water af the ooefm avan when axe Ipaat ana* 
peotad«>«Bd that the property of ^emUtiDg light ia ptfbaUj 
IQBHited to every -oaa of thoae oogleoted ii^iaibitanta of the 

When the nupbera of. these animals are considered, it will 
af^>eax less extraordioary that the water of the sea should be so 
generally luminons; and, when we attend to their mmuteness, 
it is as little cause of surprise that they should escape ordinary 
obsenration. Having necessarily reserved the description and 
names of the species for future communications, partly for the 
reasons already stated, and partly because they could not be 
rendered intelligible without drawings; 1 shall not enter on 
this part of the subject, but merely attempt to convey an idea of 
the numbers of some of the most remarkable individuals uhich 
were examined. 

In proceeding from the Mull of Cantyre to Shetland, with 
beating winds nearly the whole way, it is easy to under¬ 
stand that an immense tract of water must have Ik-cu passed 
over. Those whose memory can so easily refer to the map of 
Scotland need not be told of the number of s(iuarc miles uhirh 
a vessel most traverse in this navigation. With \ery little 
exception throughout all this space, and in every one of the 
harbours of Shetland and Orkney, the water was full of one 
species, in particular, of an animal which 1 think is not yet 
described. It scarcely ever quitted the vessel, although more 
abundant in some seas tlian in others. On a very moderate 
computation a cubic inch did not contain less than an hundred 
individuals; and as they were brought up from all depths to 
which the bucket could be sent, it is useless to attempt a state¬ 
ment even of those which must have been contained in a few 
cubic feet, much less in the enormous mass of water Urns ex¬ 
amined. Their numbers, even in a superficial mile, supposing 
its depth not to exceed a few inches, baffles all imagination. 
This species was barely visible by the naked eye, when viewed 
in a glass against the light of the candle or of a moderated 
sunbeam. 
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In ^ mne flen.tnd nearffttoll 'tinMs, the w&teiFwae fbuMl 
filled with seven! difihtent epeeies, YeiettbUn^ in siee eomrof 
the hKeoria, and invisible withonf^the lens,' To estiaiate their 
tttimbers is eqtfafly impossible, btrt nd bOlfiy Of water so Small 
could be brought into a proper situation without being fotind 
filled with them. Other animals of larger dimensions, ami of 
many species were equally Oonstant; and, if less numerous, yet 
ten or twenty were alwhys to be fbund within the space of a 
common tumbler glass. 

In all these cases the water was luminous; and, that it was 
rendered luminous by these animals, admitted of no doubt, 
because the larger individuals could be taken out on a dry body, 
shining at the very moment of their removal, and then replaced 
for examination in water; while the light of the whole of 
the^e species disappeared when they died, either fVom keeping 
the water too long, from warming it, or from the addition of 
spirits. Tlic facility with which the luminons quality of sea 
water is destroyed by those means which kill its inhabitants, is 
in itself a sufficient proof that the cause of this property resides 
ill these. 

I must further add, that it is perfectly easy to distinguish the 
difierent sparks of light given hy difFerent animals; that is, as 
far as they differ in dimensions; as the bright spot is quite 
distinct in the larger kinds, in which it also often varies in 
colour; while, in the smaller, agitation produces a general 
luminous appearance, in which separate spots, or the distinct 
action of individuals, is not to be recognised; it is probably 
therefore rather from this source, namely, the crowd of micro¬ 
scopic worms and insects, that the general Inminnus track 
produced by a fishing line, or the faint sheet of light elicited by 
the dash of an oar, is caused, than by the detached secretions 
of fishes, or by decomposing animal matter difliised through the 
water; while the brighter separate sparks arise from the larger 
kinds, to the size of which they arc more or less proportioned. 
It will in the same way, be found, that the predominance of 
bright sparks in the vicinity of sea weed, or near rocks, arises 
from the great number of spccicb, Squillm, Scolopendrw, 
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Nereidcif, and many others, whjch^mtke these pfac^ (hetr fea- 
elusive Residence. * . 

It is now necessary to point out the method used in exaavnii^g 
these animals, and deciding on their luminous powers. 

With respect to the larger kinds, there is i^o difficulty; the 
smaller require many more trials; and where more than one 
species persist in occurring together, some uncertainty must 
always remain* Yet where a property is, in so many instances, 
ascertained to exist, and where it has probably been cuiifcrred 
for the specific purposes formerly noticed in the uasny to which 
this communication must be considered as an uppeiidix, it is 
not a rash conclusion to consider that no species is t xenipt from 
the general law or deprived of this power; since in tin: most 
essential circumstances, the habits of all are the same. 

These animals, whether the smaller vermes or inserts, are 
very rarely found in clear water, and wherever they are abun¬ 
dant it is muddy, or rather fouled with some animal mat Ur 
which communicates to it a slight milky hue; although they are 
not, on the contrary, necessarily present when th(‘ watei is in 
that state. It is prefcralilc to examine the water hy candle¬ 
light, as ordinary day-light is not sufiicient for the purpose; 
andthelightofthesun cannot easily be received in such a manner 
as to be endured by the eye, and, at the same time, to scivc the 
purpose of illuminating the objects. It is dcsirubh' to use more 
than one candle, as it is conveniciit to have more than one lu¬ 
minous spot under command: the rapidity of the motions of most 
of these animals, carrying them so quickly Is yoml the limits of 
one spot, as to cause considerable trouble to the obsiivci, who 
has many things to distract his attention at tlic same time. 
Some of them arc better examined in the brightest light; others 
at its borders; and, very often, it is neccssiiry to examine tlic 
same object in dificren( lights before a jii.st idea of its form can 
he obtained. A separate light is also required to illuminate the 
paper on which they arc to be drawn; the eye being so far 
paralyzed by the excess of light required to vit w them, as not 
to sec in a moderate degree of illumination, and it being abso¬ 
lutely necessary to draw them, without losing tlie least praco 

• I 
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licbbte infervat of timfe (ifier ^Viewing them through the lens, 
A few seooads are sufficient to cause the observer to forget the 
•xact^gurc of the parts which he is to delineate. 

The most convenient receptacle in which they can be placed 
for examination is a rummer or conoidal glass, of such dimen¬ 
sions as to contain half a pint. It is, in the first place, quite 
necessary that they should be at liberty: ns it is only when in 
motion that many of them can at all be discovered, and as the 
I)C(‘uliar nature of their motions, which, in all, are tcry different 
and highly characteristic, is of great use in discriminating 
individuals otherwise much resembling each other. It is true, 
that t''is is piodiicti\c of great inconveuicncc, fiom their pass¬ 
ing so quickly out of the field of \iew; and thus it often 
K quires a long lime and patiently repeated examinations, to 
usL'iTtain the exact figure of one individual. Ilut it is impos¬ 
sible to eoiifiae tlicm in a diop of water, unless when absolutely 
inicroseopie, without losing sight of their fomis. In this ease, 
thry come to a state of rest; and their fins, legs, antenna', or 
oilier fine p.utt>, hrconio invisible, generally collapsing close to 
the body. M n«. o\ or the affi'Ctioii of light produced by the con¬ 
tact of the annual with the suifaee or edge of the drop, or of 
that of the diop with the glass on which it stands, totally 
destroys di.stiiicl vision, and renders tlicir forms quite unhilolligi- 
hie. A glass of sivaller dimensions, such as a wine glass, is far 
less conAcnieut than that aboA emcntioiied; as the smallness of 
the coii^ exity produces a much less useful spot of light. 

In many cases, where, from excessive activity, it is difficult 
to catch these objects in the field of view for a sufficient time 
to study their parts, I have found it useful to diminish their 
powers of motion. This may he done by slightly warming the 
water, by suffering it to stand for a few hours in the glass, or 
by the addition of a small quantity of spirits, and probably of 
other substances. But slight injuries arc sufficient to kill them; 
and, as they then become invisible, tlie observer must be on 
bis guard not to exceed in the application of these moans. 

From the necessity of using a large ^ass, and the freedom of 
motion thrnce allowed, it is evident that a high magnifying 
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fMurfei caflMit be applied. It ii. loaircely poniUe ipdeed ^ 
nwlMbeffective lute of one tban tint pMdaoed by 

pie leiii of half aa inch ftwal distance; and ai, trilfc dur 
powar the field of view is rery eonCfacted, it is often convenient 
to haee uro other lenses at hand of one inch and of two inches 
in focal diatance. The very ninnte ones may be occasionally 
secured in a single drop of water under a compound micro* 
scope: but the observer will be disi 4 )pointed much oftener than 
he will succeed in his attempts to examine them in this way; 
partly from the chance of hieifaiUng to find any in many suc¬ 
cessive small pordons of water thus separated, and partly for 
the reasons just stated. 

1 have already mentioned almost all that occurs on the me- 
tho& used in determining those species which were luuiiiiuus. 
Of the larger kiuds, it seldom happened that more tlian two or 
three, sometimes not more than one, was contained in a tumbler. 
Being placed in the dark, and stirred with the finger, the same 
number of sparks were produced; and whatever failun* migbr 
here have occurred in one trial, was removed by others made 
at different times. With regard to the smaller species, it some¬ 
times happened that only one was found on a particulai 
occasion, and the luminous state of that water on agitation 
proved the property to exist in that individual species. Re¬ 
specting some of these species, however, doubts may remain; 
as in some cases no one of them was found alone. But these 
doubts are of little consequence; since if among so many 
animals resembling each other in their general characters, and 
often indeed apparently belonging to the same genus, the lumi¬ 
nous property was certainly proved to exist in some, it probably 
existed equally in all; as there seems no reason to exclude any, 
or to suppose it especially possessed by one. On this sulgect, 
however, other naturalists must be allowed to judge for them¬ 
selves ; and those who are inclined to pnrsue the eeme train of 
investigation will probably complete the evidence respecting 
some where it is here left donbt&l. 

I may now therefore conclude this subject by remaildng, that, 
from (he investigation of last summer, 1 have added upwards 
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'if 190 ipeoiek to the lUt of Iwounous iMurme aiiioulB. 1 hete 
•lieady stated the Teasoas yrhj I canost aa yet give aveir die 
■OB&ieaiof jnany of these, of iffaidi a eonsiderable suoriber are 
oertably near, or nandeacript animalB* That subject linst be 
reserved for a different ipecieB of communioatioii; bat i shall 
here add at least the generic names of those posBessed of lu¬ 
minous prqierdes, of which the genera are known; since, even 
in these, some of the species are still nnsettled and many are 
new. 

Among these, the most conspicuous are about twenty small 
species of Medusa, in addition to those already known to be lu¬ 
minous. In tile ancient genus Cancer, a considerable number 
of Rquillee were also found possessed of tiiis property. In the 
genet a Scolopendra and Nereis 6ve or six were luminous, 
being all the species that came under my observation. Of the 
rcmaiuiug known genera in which luminous species were ob¬ 
served, 1 shall forbear to give any numerical account, but 
simply add that tliey consisted of Phalangium, Monoculus, 
Oniscus, lulus, Vorticella, Cercaria, Vibrio, Volvoz. To these I 
may also add, among the fishes, a new species of Leptocepfaalus. 
The rest consisted of new genera, or, at least, of animalu which, 
for want of coircct descriptions and of figures, cannot be re¬ 
ferred to any as yet to be found in authors, and of whidi I 
trust at some future period to give those drawings and descrip¬ 
tions which are in my possession. It is suificient for the present 
purpose to have shewn that the list of luminous animals is very 
extensive, and to have given this notice of the means used in 
investigating this object, together with such hints as may be 
useful to others; little doubting that their labours will ultimately 
prove this beautiful and remarkable property to be possessed by 
every one of the inhabitants of the ocean. 

But 1 must not conclude this paper without noticing a cir- 
, cumstance which confirms the opinion stated in the former 
essay respecting the residence of many fish in depths which, 
according to Mr. Bouguer’a observations, must be supposed 
inaccessible to the light of the sun; and in which, without that 
afforded by their prey, it is difficult to understand how they 
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Gan^' tkeir'&da, It'is re^rkeaby the'SS)idt|fIdrir|1 
Imi tbfi line inranably inhabits thp deep rallevs or 



the name of batakB. In one of the most productive spots for 

‘ 'fe V' " ’** r* /' 1 j'* tl*' Y.ii» 

the line nsnery, tne valley wluch they uihabit is not only very 

■ i ■ 4'‘i 'U ’ f' 

deep, but IS bounded by abrupt land or submarine bills peany 
precipitr.uB; the Water suddenly deepening from 20 and 30 to 
i^Od iathoms. In this, as well as in other valleys in which this 
fishery is carried on, always very far from the shore, it is found 
that the best fishing exists' at the greatest depths, and it is not 
unusual to sink the long lines in water of 250 fathoms depth. 
The time required in setting and in drawing up from this depth, 
the length of Imc used, which amounts in sonic cases even to 
seven miles, is such as to prevent the fishermen from making any 
attempts in deeper water; but they are all of opinluii that this 

fish abounds most in the deepest places, and might ud\aii- 

% 

tageously be fished for at much greater depllis. Now allowing 
even 1000 feet instead of Mr. Buugucr's calculation of 723, it is 
plain that no light cancxist in these valleys, and that the ling, like 
Other fish which prey in the deep seas, must hare some means 
of seeing his food, as well as of pursuing his social avocations 
of whatever nature these may he. Ihis can only he efic'ctcd by 
the luminous jirojierty, either of his }>rcy, or of the animals 
whid: abound in the sea, or else by that elicited from his own 
body. 
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Apt. IV. A Tramlation of Rev’s Esutt/s on the Calci* 

notion of Metah, &c. 

[Conmiiiiiicated by Jaiisi UkoEge r.stj!| 

CoBllauod from Vsee 83-. 

••• ' • Ebsa'v IV. ■' "* 

‘ ‘Air and Fire fiave weight, and i^uratljf ^sce^ 

’I.J • ‘ ♦ ,'<! AlJ * ”•* • ^ '* ' 

Had we as free a cummerce with the elements of nrei as we 
l^e with the air, we should doubtless, be fhmiihed with ex¬ 
periments, to confirm our WHiMtitfn. IVue it is, that those 


^ludwv^ i)i«ll produce ir)t|i to |bo Utter, will be eoii> 

& 'dif (bn ner, tir^ tlie ^roa^iljfW ^e|r xiptuie*. 
^01^ ince ft is agreed, that whatever hiUs downwards of its 
Own accord, has weight, wlience that ipotion protjee^, w'lfo is 
he, that shall deny rhi quality to air, seeing that we no s^ner 
pull a stake out of the ground, than the air rushes into the hole, 
‘and fills it; and that we cannotdig a well so di ep, li.iit it does not 
Immediately descend into it, without any e'*itpnii\] elTort or 
violence? I say more: that, if there were a tube from the centre 
of the earth to the region of fire, open at both ends, and dlled 
with the four elements, each in its usnal position, if the earth 
were drawn downwards,nuitcr would descend and occupy its 
place, leaving its own to me air, and the air its place to fire. 
Then, taking away the water from this station, the air will come 
and fill it, and that again being taken away, fire will go into it, 
and fill the whole tube, descending to the very centre, merely 
by being dcpii\ed of that, which prevented it from doing so. 
They who shall say, that tliis happens, that a vacuum may be 
avoided, will not say much; they will shew us the final cause, 
whilst we are talking about tlic efficient, which cannot be a 
vacuum. For it is quite certain, that in the boundaries of 
nature, a vacotiin, which is nothing, can have no place. 
Tlierc is no power in nature of nothing to have made the uni¬ 
verse, nor to reduce it to nothing, which requires equal force. 
But the ease would be otherwise, wore there a vacuum, for if 
it could be here, it might be there, and if here and there, why 
not elsewhere ? Why not everywhere ? So might the universe 
fall into nothing, by its own power: but to Him only, who had 
power to make it, is the glory of the power to annihilate it 
due. But if a vacuum can find no existence, how con air and 
fire descend, full egainst tlie course of their nature? Does not 
a positive effect, always proceed from a positively existing 
.cause? we truly aflirm then, that it is weight which carries 
these bodies downward, in order to unite all their particles 
closely, and consequently shut all the avenues to a vacuum. 
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'iSlISjtT V. 

it U demonitraXed thaf air and jire bave weight, fly the^j^ter 
eat^ity 'with u)kich heavy bodks move, toward the end, than of 


Ar error, however small, committed in the beginning of any 
doctrine, increases as we |vocced, and most commonly leads to 
very * serious difficulties. We experience it in regard to this 
subject, for philosophers, having gone astray, almost on the veiy 
threshold of natural science, ascribing levity and upward 
motion to the two superior elements, saw themselves aflcrwaids 
much troubled to account fur the natural descent of heavy 
bodies being quicker towards the Iftd than at its comnieiice- 
ment. The variety of opinions that we find in authors on this 
question, sufficiently demonstrates their perplexity; 1, who stud) 
brevity, have no intention to bring them forward; they who like 
it, may read a good number of them, in the **Natural Prnictpln" 
of Pereriust, a judicious philosopher, in which, after having 
quoted, he learnedly refutes them, and embraces uiu> that he 
professes to acquiesce in, till he finds a better; of this I shall 
say something hereafter, as we go along, to shew th.it it is not ^o 
true as it is plausible. I now present my own, which I have with 
much study devised, in support of the preceding demonstrations. 
The quickness of motion of a heavy body increases from the 
beginning to the end, by the increase of elementary matter 
which presses on it, and by the continual multiplication of the 
impulse which it gives it in it^ descent. A figuie will make my 
assertion clearer, (see fig. 1.) Let A A be the heavens; B B 
the earth; C its centre; D an iron ball, dtscendiug towards the 
earth; E the same descending lower; F the same again, in the 
middle of its descent; G the same, near the end of it; H H 
two lines, drawn from the centre of the earth, to the heaven<<, 
and touching the ball at D in the two extremities of its diame¬ 
ter; II two similar lines, touching the ball at E; K K, two 


* Uttihlly “ faintest*.’' 

f Beaedioti Pereril ile oomnuulbiu omulnin nmm niUunliun. prin- 
eipiis et afTecUoiiihtn. Libri XV. in 410. Parisiis, is^g. 
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Qlbers touching it at F; and L li» tiro others touching it at Q. 
It ^obvious, that the ball being; at P, ha^^uj^n it, besides its 
awn iHtemsd weight, the matter of the cjemepts pf air and fire, 
contained between the lines H H; but' when at there » 



all the matter contained between die Imes 11, which mesenses 
•it F by the greater quantity eolvtained between the lines m KK; 
and when at G the weight of the whole, contained between the 

r 2 
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matcer ii.coatiDuaily divine it, 

Ca£b;|."Tieo^l.rf-i>; 

niWnup* , V t '• * 

Idea of an impuiBe; for he thii 


Tron^ntiou^'^ 

»lSfrn^:f' whence the (juicI^H of iU moUfn 

t 9 whic^ is to be ^ded the imjpvise 
tjer IS cratinually |^iving it, as it AiU keeps falling dows^ 
i mi . Pererii^s somewhat resem^s this 

^^ ^ thinks that the air which follows 

pnshes’ t& bedl; but he is mistaken in this, that ur being 
ught, and naturally tending upwards, cannot push the ball 
'Aownwi^s, any more than a boat, towed against the stream 
is impelled up the river by the water, which meeting the prow, 
divides, and passing the sides runs cuutinudlly downwards; 
for how can it, following this course, siiiLc the* stern 
above? The other part of his assertion is no better, con¬ 
tending that the air, agitated by the motion, yields more readily 
to the thing moved. It is just the revcise, for air and watci, 
when agitated, are capable of supporting Urgci weights. Ashes 
are suspended in water, and feathcis lu the air, when they 
are agitated, and fall down when the fluids ate at rest. Surely, 
according to this reasoning, the motion should be slow’d tow'aids 
the end, the agitation being then grealci. 


Essay VI. 

fGrasity is so intmaUly uniUd lo the first matter of the dimtuls, 
that when they change from one into another, thy afuai/s rt- 
tain the same weight. 

My principal object, hitherto, has been to fi\ in tlie niindb id 
all, the jiersuasion that an has in itself a piiniiplc of graeitj, 
since it is fiom this that I purpose to dciiic. the incria^e’el we ight 
of tin and lead when they are calcined. But before I shew 
how that happens, I must extend my observation, and add, that 
tlie weight of any body is examined in two wrays, by rca'«e.ii 
or by the balance. It is by reason tliat I have found weight in 
iJl the elements; it is reason which now induces me to deny 
that erroneous maxim, which has obtained from the birth of 


♦ Brsf per eo haul la pouppe. 

^ I have tranulatad thk wonl by tlw term grmU^, ihnogli 

lelieye it was not used fu this sense before tbe time of Newtuiij >n 
i manner peter, is feuerally rendered gmeaate. 
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c||9op1)y, that the elements, by mutyal converaidn from one 
lother, lose or gain Mreigbt, in" pro|>ortion as they are 
or condensed, in the change. Armed with this reason, 
1 boldly enter the lists, to combat the ertor; and *1 maintain 
that gravity is so united to the first matter of the elements, that 
it cannot be deprived of it* The weight that each portion 
ceives in its cradle, it carries to its coffin. In whatever plaiie, 
under whatever form, to whatever volume it be reduced, always 
one same weight. But not presuming that my assertions will 
rank with those of Pythagoras, and diat it win be sufficient to 
have advanced tliem, I support Uicm by a proof in which I 
think all liberal minds will acquiesce. Take a portion of 
taith ])()ssussing the least possible weight that can be con> 
ccived; lot tin's earih be converted into water, by the means 
known and practised by nature, it is evident that this water 
will luv e weight, because all water must have it: now it will 
he greater or less, nr equal to that iii the earth. Greater, they 
w ill not ^ay it is, (for they profess the contrary,) and I also deny 
It ; It it cannot be, seeing that we have taken the least possible 
quantity : it remains therefore that it must be equal to it, which 
IS uhat I intended to prove. What is demonstrated of this 
poiiion is demonstrable of two, thice, or any, however great 
number, in short of the whole’ clement, which is composed of 
nothing else, and is equally referable to the conversion of water 
into air, and air into fire, and vice versa of these last into the 
others. 


Essay Vll. 

Now io ascertmn to what volume qfatr, a eetiam quarUUif of 

water it reduced. 

Philosophers have often talked of the extension which a Solid 
element acquires, by conversion into one more rare, and have 
attempted to assign its proportion: but I do not remember to 
have read any thing supported by sound reasoning or experi¬ 
ment. Now since in the preceding easay, 1 have spoken of 
this enlargement, the knowledge of which opens the door to 
many beautiful and admirable devices, I will not deprive the 
curious reader of a means, which I have thought of, to make 



8(fS Tncmlatiott Eitaift. 

At IlfitI*, and aMimrtdy lucertaia to irhat Toluida a c« 
qw ui fttj y 'of^irttofe can dHkto itMlf, by tmisiiimtBtiod hti 
lAiA txpstHtitAlt may aervt fi>r,’kbdbe proporttoiubly tofterred 
iD*dther Make a braai tube of conreoieMt siito, <rel1 

priiabed Witbln, open at oae end, and dosed at the oAer, ex> 
efept a very smdl bole in Ae middle; place on Ae inside a 
fMUaioretopper, like that of a syringe, Aat Hnay slide easily 
Areslgli bvery part, and be so correctly fitted, that no air can 
escape t Ae piston being sKded to the bottom, let the tube of 
an aeolipile, or philosophical bdlows, be 
applied, and closely fixed to the small 
hole. Fill the eeolipile vrith water, and 
set it on Ae fire; Aen Ae water becom¬ 
ing rarefied, and converted into air, will 
pass otft through the little hole, and 
entering into the tube, in search of 
its liberty, push Ae piston by degrees, 
till all the water is converted into air. 

The capacity of the tube and u'olipile, 
which will both be filled with it, will 
■hew the increased bulk wliicii this 
matter has acquited. Whoever wishes ^ 
to know Ac same more easily but not so 
acenrately, may take the intestine of a 
pig or other animal, and having well 
cleaned and flattened it, and emptied it 
of air, let him put it into a vessel full of 
water, aoeiiratcly closed by a lid, having 
a small hole above, to let the water run 
ont: let one end of the intestine, project- 
SSMg out of the vessel by a hole on one 
side, be fastened to the tube of the moli* 
pile, which, fitted with water and placed 
on the fire, will blow ntto it Ae afrjinA 
which the water will ho rCUvefVed; in 
proportion as die intestine swells up, the 
water of Ae vessel will flow ont, by the 
littla hdle iu the lid, which, when col- 







Tiawtalm ^ 

will show tho dilatatiou of the aii^ui4;h« intcsdnc, to whick 
thaV^^ty of tkc aolipUa beiiig adde^, tka qiuaftio^ is solTed. 
to th^ we|l-«sccrtauied methods, I add thys, fidWingf, not un- 
pUuiible oaiBf ‘for converting air into 'weter, a^id anje^^ining 
Um diminution of volume. Let the hole of the befosarPStn- 
tioned tube, be dosed, and the piston pushed down with great 
force, as far as tlie compression of the endoscd aic will peraiit, 
and stopping k at that point, so Uutt it cannot fly hach, eipoac 
the apparatus to a frosty air, for a whole night; the.air f»m- 
pressed on the inside, will freeze, or be converted into water, 
leaving only that space occupied by the air, wliich may remain, 
free, (/ c., unfrozen.) The measure of Uie water, or the ice, will 
give the loss of volume. I have not made this experiment: 
if any curious person is beforehand with me, 1 request he will 
give me an account of the lesult, as all the reward I ask for 
having taught him the metliod, and to the end that 1 may be 
ipared the trouble. 

A the a'olipilc; B its tube, entering the brass tube; C llie 
biass tube; D its piston ; E the piston rod. 

Essay VIII. 

A'o vlvMCHt yravilatts in lUtlf, and why? 

I resume ray argument, and say, tliat tlie examination of 
Weights by die l<dance differs gieatly fiom that by reason. 
The latter is only • iiii>Ioy(.d by Uie man of judgment, tlie riidt^l 
ebaru practises the fminer. This is always just, that is gene* 
rally, deceitful; this is attached to no circumstance of place ; 
that commonly exercised in air, and sometimes, tliough d|fli- 
rullly, in water. It is hence, that the error which 1 have coui- 
bated, (that air has no weight,) derives an argument capable 
of dazzling weak eyes, but not the clear-sighted. Fur weighing 
air ill itsc If, and not finding it to gravitate, tlicy have fujai'ludcd 
that it has no weight. But let them weigh waUn, (which they 
believe to have weight,) in water itself, wtd they wjU find it 
eipially void of it, it being moat, true, that no elenicnt gravitates 
in Itself, ' Whatever gravitatcn in air, whatever gravitates in 
water, must contiiin more weigbt.in.M. equal volume (in cJ9fK§- 
quence oC then being mor&uiAttei;) .Utun the avr or. vut^i u> 



^ proceed,to dfrfuq! A 
fWiP® W diaftOYfljea, ■ 

riP|cp,.ii» 9^Vh^'^>^ 

^ 7^* 4>>c&4^.jNK^igpisipg.it$ force aod^actipn 

^ jw fK thfit OQ 0999114 Ctft in its like) aU ac- 

.PFi^Vipppowg 40016 idifBireooB, ^Qoe hot body h»s no 
aptipn jl{]^^ 9 ^ 9 r equ^Uy hpti but YfUhpr die ts(p will embrace 
a|)^ actions, oa^ )>>; ibis union will no longer be tw(^ 

agfnbs bqt only one. But if a very hot body aits iu that which 
is ^ess po, it is because in this case tliare is a dissimiUtude, and in 
somq respects an opposition; the less hot claiming the lit'/ ofcold, 
with reference to the hotter. Thus air cannot act by its weight 
in air equally heavy, the two airs ratlicr unite, and make one 
same weight. But whatever is heavier than air, by the dissimi¬ 
litude and opptvution, arising from this greater or less, will 
act in it, dividmg, pushmg it aside, and making itself a way 
through it to get to the bottom. But if air eiiiicc not its 
weight in air itself, on account of the equality of tliiii weights, 
it follows d fortiori that it will nut eviuci il lu water, which is 
heavier. Fox even if it be jilaccd below, it will descend no 
lower, tlie weight of the water above it only serving to compel 
it to seek a higher place, nut ullowim; it a station under 

itself. * 

Essay IX. 

Air is rendered heavy by the muture of home mailer heaiier than 

Uity. 

I rvAPosB to shew tliat it is the air, which mixiing with the 
calces of tin and lead, when they arc calcined, increases their 
weight: which it would be impossible fur me to do, without re¬ 
moving a no small difficulty that presents itself in this place. 

For I may be asked, how can this that I assert be, since the 
examination of this weight is effected by the balance, and in 
airt where air can have no weight, according to the doctrine of 
the pvceeding essay f To clear up this doubt, I say, that portions 
of ibe air may be changed and increased in.weight, so that 
til*** ponioM, so altssed and made heavier, being weighed in 
1^ hffMd evideiice of.tfaair weight But what is this 



ciSIkge which cau«e« it to b^oihtr^li^Vlhry tbit li 

ill ‘titfee CliffefCii^ fielliftW \he 'iibtaie of' 
Rtin« heavier fbfeign matter^ by fte 6f iSi pkiU ;' 

or’by the teparaibii of ita lighter ponStrilfe:* 'Let uh kjibik; flbt, 
oFfhe fiiid, and then of the two others. It'is certain ihtd Atindr 
is capable‘Of containing many matters hmivier than its^; ii&h 
are the vapours and exhalations which rise from the wabr/ttt 
the earth. A portion of air imbibed with these matters, W&l 
Weigh more than an equal portion of ahotiieT air doateining' 
nothing of the kind; like as sea-water is heavier than tihe 
water of fresh rivers; the former containing much salt, which 
the latter Is free from. Observe, 1 pray you, how, in cloudy 
weather, at Brst opening your high windows, the air enters your 
chamber loaded with fog! Do yon not conclude that this weighs 
more than die other, since it cleaves it and falls down in it ? 
Fill a balluoit with this cloudy edr, it will weigh more than the 
same filled with pure unmixed air. Reason accords with this 
experiment, saying thus; if to two equal weights, we add two 
unequal weights, the two weights will be unequal, and that 
will be the grcdtrst, to which the greatest weight has been 
added. If we take, for instance, two portions of the same air, 
each equal to ten cubic inches, and add to one of them two 
inches of watei, and to the odier two inches of air, who but 
percciscs that dies two portions will be very equal in volume, 
but unequal m weight, and diat the one containing the water 
will be the heaviest ’ This is so manifest, that I abstain from 
saying any thing more about it, especially as this mode of in¬ 
creasing weight, has not much to do with our subject. Proceed 
we, therefore, to the others. 

Essay X. 

Air is rendered heavy by the compression of its parts. 

The second mode by which air increases in weight, is by 
the compression of its parts; for nature has willed, for leasonB 
known to herself, that the elements should dilate and contract, 
within certain limits, which she has prescribed to them. 
Within this space, we see a portion of an element now narrowly 
contracted, now widely distended* Observe the pot, half fail 
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va^i nnder vhich tbe cook is ahool to make a larga |re. 
Tke water will dilate tiU it r^ae over the brim: but if the fire 
bAeatinpuiehedi.it wijA cwtract and return to iU original bulk. 
Take this ayriage in vhioh the piston is pushed half vay down, 
and the openiitg in. front veil closed; push it forcibly, you will 
isdima the enclosed air to a small compass. Draw back the 
piston towards you, and though you do not pull it out, yet you 
will cause the air to dilate to more ample dimensious than it 
had before. The air beiog thus compressed, do you doubt that 
it will have sensible weight in a free air, since it coutaius more 
matter in an equal space ? If the reasons already given in the 
eighth essay be not sufficient for you, make the experiincnl. 
Fill a balloon with air, strongly compressed by means of a pair 
of bellows, you will fiud it weighs heavier when full, than empty. 
And by how much ? By so much as the additional quantity of 
air iu the balloon, weighs, in proportion more tlian that whic h is 
tree, under on equal volume. Many ha\e indeed rcmaiked tlic 
greater weight of the balloon when full than when empty; but 
it has not come within my observation, that any one, hitherto, 
has known the cause of it. Leaving aside persons of low ae- 
count, Dr. Scaliger who jiossesses the tnie genius of Aristotle, 
did not understand il; for in the hundred and Lweiily-firsl 
cxercitatioD against Cardan, he follows the beaten track, 
holding that pure air is light, and that the balloon gains weight 
because the air which is next tlie surface of the earth, such as 
is forced into the balloon by the bellows, is mixed with vapours, 
and thou little terrestrial bodies clearly discernible in the sun's 
cays* ** . .But alas! what good docs this mixture do him ? since 
the experiment is made in an air perfectly similar: certainly it 
could evince no weight in it unless compressed. If the bal' 
loon were forcibly filled with the puicst air in nature, or even 
with elementary fire, reason says it still must have weight, if 
balanced, in the first instance, in the same, and in the second, 

* *‘PuniiD aPmn levem me. IttfiMri Utrem [deiiQ em tfris impnn: 

sive ab hoiuine anffldius tit: udi eidm niiltfl veliit necTi: live d 
>* .tatis euim palet, aSmn fade, qui eircS terrw cst superfiriero, vaporibiis 
'* alque terrehtrilMis corpuseulis roittoai etwe: (|U» in Mdis radii* apfiamit 

** manifettii " /r/* Timr- ftcaiie': deftkblU: od Mier. Cnntna, liaxitUt 
CXXLp. 1H:. Lutetiw, M. 0. LVII. 
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in Ire itself. This compression of air, vs a fertile leld in which 
ingenious minds will collect rave devices. Prom hence the 
Sieur Marin, Citizen of Listeux, has derived his Aiquebuss, 
which I discovered many years since, before the Sieur Fldraaoe 
had described H*, but which far eaccels that of Marin, (I say 
it without vanity,) in having much greater force. I could ac¬ 
quaint the reader with another elegant and profitable invention, 
which I have derived firom the saiAe aoaice, but 1 am purposely 
silent concerning it; hoping one day to have the happiness 
of |)rcsenting a most humble petition to his Majesty, that hC 
will honour me with the privilege of the exclusive use of it, for 
4i certain time, in order somewhat to reimburse me for the ex- 
pense I must be at in bringing the said invention, as well as 
some others which till that time I keep secret, into use. 

I To be rmthmed.} 

* Thin rilatos to an air-puii imented by Jean Rey. lie quotes the 
work (d DdvjU Uivault, bieur de Fiuranoe, a native of Laval uu the Maiue, 
blit descended from au aiicleiil funul> m Rritanny, a counsellor of ntate, 
Aiul precepuir to Louis Xlll. The work is called AriUieiy, 

H\u. Pans, AJneu Dciiin, iGus. It is dedicateil to the Due dc iiully, 
and the iirefacc contains the history of the invention and first use of fire- 
anus, ancient and uioderu. Flurauce iefi the service of Louis Xlil, in 
coiisci{ueucc of a bloa^ he reccncd from the kuijCi for having kicked a 
favourite dog, whuli aas troubleMiine (u him, whilst giving the prince a 
lesson, was aitei wards recalled to court, and died at Tours, ju 
January ifilG, at the age of 45. 

The Jklitor of the repruit of Key's essays, adds, that air-guns were 
ilisdivcrcil 111 Franri, h\ tlie Siciir Mann Jkmrgcots, an inhabitant of 
Lisiciix in Noniiaiic]>, w bom Fluiance calls a man of nio&t rare judgment 
m aU borth of luvcuiions, of the must artful imaguiation, andol cun- 
‘‘ bumniato dexterit> in haiuUuu- the tools of e\cr> art known In Euroi>c, 
wiilkout having learnt of any master. He is an eacellent painter, stain- 
** aiy, musician and abtronouier, and works more deheatcly in iron and 
copper than any other artist that 1 know. The king, Loub Xill, has 
** a tabk of puliblatd btcel, luadu by him, iii which Ins inqiesty is repre- 
** seated to the lile, without the help of engraving, modelling, or painting, 
hut merely by fire, which this admirable workman applied mure or les^ 
“ to tbu diUcienr p^rts, as the figure icqiiimd to he bright, hnmn, or 
** obhcure. lie has a sphere made also him, in which tlie motions ok 
** the sun, moon and stars arc rcpicscnted. He haj^ likewise, la^ciittxl 
“ a musical scale, for his own use, by means of which he writes ilown in 
a manner only known to hidkaelf, the airs of aU tongs, and playt tbeui 
** aiterwards on bis viol, in concert with those who plat the other parts, 
without their knowing any thing of hit method, or he understanding 
Iheir science/’ Flurauce saw Marin Bourgeois’ air-gun at iasieux 
m 16(>7, and having become intimate with him, obtained the descniaiou 
of it, which he pabhslied iii tfiOB. l^speriwcpU were made wifii the air- 
giui in the piesencc of the king and onp of bis mmistciw. “It is rigbt,'* 
adiU the ViliUir, “ to publish lUia auecdote, so honourable to tla artist, and 
winch secures to us the piioiity of tlie iineDtiou/’ 
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Art. V. Conlribiaiotts totoards the CAemual Kuou- 
iSgd of 3IiamU Subglimcei. By the Me MAttriM 
■ 'SVifST KtAl>itOTto. Vols. IV, V. and VI. 

tlThu, we beliera, frei^ueotly regretted that no Englith translation 
of the three hut viAames of KhapntVt AnaJj/tical Euagt has hitherto 
•t>IMred; In compIlaBce, fhereforr, wift the suggettiou of several of our 
ctaakal resMlen, we propiue go lay before them an acronut of the 
pti natp el MuJyees contahied In those volumes; giving sometimrs an 
entice translation of the oiigUM4 at others an abstract, and sometimes 
merely the results of the anthor’s experiments; being iu these res|H.>cts 
guided by the novelty and importanee of the details, and bj the origi¬ 
nality and efScacy of the manipulations. We trust that the rhemieal 
student will especially derise advantage from an acqiiaiutaucc with the 
latest labours of this celebrated ^d accurate analyst.] 

1. Chemical Examination of Eiectrum, a Tuitiue Alby of Gold 

and Silver. 

Tnc term electrum, commonly applied to amber, has also been 
used to denote an alloy of gold and silver. “ Omni auro inest 
argentum vario pondere: ubicunque quinta argenti portio rst 
ELECTEUM vocatur*f says Pliny; whence it would appear that 
the term is only properly applicable to the alloys containing 
excess of gold, which is the case with tlie eketrum of Schlau- 
genberg in Siberia, where it occurs native, of a pale gold colour, 
in small plates, imperfect cubes, j-c., associated with a grey 
coarse-grained sulphate of baryta, and also with a splintery 
variety of grey horn-stone; the matrix of the specimen employed 
in the following analysis was sulphate of baryta. To separate 
any free silver or gold it was first digested in nitric acid, to 
which mariatic acid was afilctwards added; it was then fused 
with borax. 

A piece of the electrum thus purified and wei^iing 25 
grains, was beaten flat and boiled in nitric acid, which 
exer^ no action upon it; an equal portion of muriatic acid 
was then added, but still without effect. 

b» The electrum was then fused with the addition of its 
weight of silver, laminated, and boiled with nitric acid, which 

* lab. xxxiii. cap. iv. sect, xxiii. 
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only dissolved the added silver, and left the original twenty- 
five grains of electrum wntottdiedL 

c. It ms then melted with thrioe its weight' Of silver, lami¬ 
nated, and digested in nitric'acid, which'now efiecM* nconq)lete 
separation, leaving the gold in heavy brown scales, which being 
washed, and fused into a button, weighed'16 grains, 

d. The siloer was separated from the nitric solution by, fhe 
immersion of a plate of copper, and amounted to 84 gcains: 
deducing the 75 grains, which were added, 9 gratss remu'n as 
the proportion of that metal contained in the native alloy; 
hence the elcctnim consists of gold G4 grains 

silver 36 . . 

100 

As this alloy resists the action of nitric, and even of nitro- 
muriutic acid, it is evidently not a mere mixture of gold and 
silver, but a peculiar definite ore in which those metals arc 
chemically combined. 

2. Chemical Anahjm of tlie Pacos, or red Silver Ore of Peru. 

I am indebted to M. von Humboldt for the specimen of the 
Peruvian silver ore, which is called paeos, employed in these 
experiments. When minutely examined, it has the appear¬ 
ance of a brown oxide of iion traversed by filaments of native 
silver, which is the refore easily separable by amalgamation. 

a. 100 grains of this ore heated to redness lost 8.5 grains, 
and acquired a brown red colour. 

b. 200 grains digested in nitric acid furnished a colourless 
solution, when filtered, from which muriate of soda threw 
down 37.25 grains of muriate of silver, equivalent to 28 grains 
of metallic nfver. The remaining liquid supersaturated by car¬ 
bonate of potassa, affoidcd a light brown precipitate of oxide of 
iron, which after ignition weighed three grains. 

c. The portion which had resisted the action of nitric acid 
was digested in boiling muriatic acid; nine grains remained 
undissolved, consisting of seven grains of impalpable siliceous 
earth and two grains of coarse sand, amongst which minute 
ortoedral crystals wore perceptible, consisting probably of fer- 
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lifoouf titanium^ and lomB BmaU ptnUolen of ndpHnr^ idUch 
l>iixned away witli a blue dune. Tb» nuuiatie aohitim ‘whaw 
cp)dy f9o duly diluted and preoipttaited by earbomte of soda; 
the preoipitete, collected, dried, and ignited, gave ISd-grains of 
oxide of iron. The remaining fluid boiled with excess of car¬ 
bonate of soda aflbrded a trace of oxide of mangMege : 100 
parts of this ore tborefora oontain, 

Silver.14. 

Brown oxide of iron . .71. 

Silica.il./iO 

Sand, ^c. . . . . I. 

Water ..... 8./j0 

OS. 

Chemiced Analysis of tia Hepatic Mircurial Ore from Idem. 

Tlic specimen employed in the following analysis was com¬ 
pact, and its colour intermediate between cochineal red and lead 
grey; it is opaque, gives a dark red streak, and acquires a shining 
surface when rubbed; it i.>i soft, tasteless, and of a specific 
gravitys:7.100 It is susceptible of a bad polish, and then ap¬ 
pears of a liver brown colour. 

A. 1000 grains of this ore, distilled with half its weight of 
iron filings, gave 818 grains of pure mcruiry. The residuary 
sulphnret of iron was mixed with a black powder. 

B. a. lUO grains of the ore in fine powder were boiled witli 
500 grains of muriatic acid, which occasioned the evolution of 
sulphuretted hydrogen: 100 grains of nitric acid were then 
gradually added, by which the whole of the ore was dissolved 
with the exception of a black residue of 10 grains; this re¬ 
sidue was carefully heated upon a porcelain capsule, so as to 
bum away the sulphur only: there remained three grains of 
carbonaceous matter, which, when more strongly ^ited, left, 
one grain of red ash. 

h. The above nitromuriatic solution was precipitated by mu¬ 
riate ofbary ta, and the sulphate of baryta thus produced weighed 
after ignition 46.5 grains, whence it appears that 6.5 graius 
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of tolphuT were leidifled by tbe mtrie acid: if to theee we add 
the aboT« seven grains which wen bnmed, and estimate that 
lost in the sulphnietted hydrogen as eqnai to 0.25 grains, the 
proportion of nJpkor in tiie ore may be considered as 13.75 
grains, per cent. 

C. a. 1000 grains of the ore were gradndly heated to red¬ 
ness in a retort connected with the puenmatic apparatus: after 
the expulsion of the atmospheric air, 34 cubic inches of sul¬ 
phuretted hydrogen were evolved, besides a portion absorbed 
by the water. 

b. The receiver contained some globules of mercury; the 
iiei k of the retort contained a mixture of moist black sulphuret 
of iiu rcury, globules of metallic mercury, and some particles of 
cinnabar; the mercury, mechanically separable, weighed 317 
grains. In the upper part of the neck of the retort was a com¬ 
pact sublimate of pure cinnabar, weighing 2.36 grains. 

c. Tlierc remained in the retort a light black powder, weigh¬ 
ing 39 grains, which, after incineration upon a capsule, left 16 
grains of a brownish grey, earthy powder; hence the portion of 
burned carbonaceous matter may be considered as = 23 grains. 

d. Tliis earthy residue was digested in muriatic acid; there 
remained altca weighing, after having licen ignited^ 6.5 grains. 

c. Tlic muriatic solution, which was of a greenish colour, was 
.supersaturated by ammonia, which produced a brown precipi¬ 
tate, leaving the supernatant liquid of a pale blue colour. The 
precipitate was digested in hot solution of potash, and there 
remained oxide of iroiif w'hich having been brought to the mag¬ 
netic state, weighed two grains. 

/. Muriate of ammonia being added to the alcaline liquor, 
alumina was precipitated, weighing, after having been ignited, 
5.5 grains. 

g. The ammoniacal liquor, after supersaturation wit^ muri¬ 
atic acid, afforded upon a piece of immersed zinc, 0.20 grains 
f of metallic copper. 

From the above experiments it appears, that 1000 parts of 
the compact hepatic ore of mercury from Idria contain 
Mercury .A. .818. 

Sulphur . B. 5 . .137.50 
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(SarhoQ 

0* c « « 

33^ 

Silica 

d . 

OAO 

Alumina 

/ • . 

6.50 

Oxide of iron 

f 

3. 

Copper 

9 

0.30 

Water and loss . 

• • 0 

7.30 


1000.00 

To the above aDaly^is Klaproth adds some remarks respect* 
ing the state of the mercury in the red sulphurct. 

Ckmical Examination of u -.jjttEar Red Copper Ore of 

Siberia. 

a. 100 grains of selected crystals of the above ore were 
digested in cold muriatic acid: the mixture became vrarm 
without effen'escing; the ore lost its red colour, becoming 
greyish white, aud the acid acquired a dark brown colour. A 
fresh portion of acid was added, by which the grey portion of 
ore was taken up, and some particles of metallic copper re¬ 
mained undissolved, which however ultint^tely disappcaied on 
continuing the digestion. 

h. On pouring the solution into water, it became decomposed, 
and depositetl a white precipitate of sub-protomuriate of copper, 
which, upon adding excess of potassa, acquired an orange 
colour; the whole was then poured upon a filter, and the re¬ 
sidue being washed and dried, proved to be protoxide of copper, 
of a rhubarb-yellow colour. 

B. From these experiments it appears that the copper in 
the above ore is in the state of protoxide. To ascertain the 
rdative quantity of oxygen to that of metal, 100 grains of the 
ore were carefully digested in a stopped phial with muriatic 
acid, so as to leave the metallic copper undissolved, which was 
collected m small crystallized particles, and weighed 13 grains. 
The solution, containing 78 grains of pure red copper ore, was 
heated to its boilmg point, and nitric acid added drop by drop, 
till it became of a grass-green colour; it was then diluted, and 
after a s m all addition of muriatic acid, was heated and decom¬ 
posed by zinc, by which the copper was separated) Slid after 
being washed and quickly dried, was found to weigh 71 grains 
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Ab no othel^ ingredient was toite detected, it apfUfen^tliat the 
78 graini^etfbre contained SBvhn of oxygen. •* “ < ' 

tf, theMfdre, we exclude the metallic copper/wMehfs to be 
regarded an mixed and not chemically combhiM whh'ihe ore, 
the composition of 100 parts of the octocdral red Mppe^ ore of 
Siberid is as follows ‘ ■ i * 

Copper . . . Q1 

Oxygen . . 9 

100 


Annfyas of theJibrona L n;.i Ore of Siberia. 

rhi«i oic occuis 111 the Tur|in mints of the liil mountains, 
crcmially iii globular concictions of dark blut rr\st\K, which 
apptai lobe someuhat oblujuc four and six-sidcd pnsin<i. The 
sponimn sr lie ltd foi i N.imiiintion uas c<ijrs«l> powdered, 
<ind wa<ihfd to separate some adht iiiig cauhy p'utules. 

A 100 giains ignited in a covered crucible, acquired a 
l)la(k lustrt, and lort 30 grains 

B Nitric and diwoKed the ore with effervescence, foiming 
d transparent bine solution, which was not afreoted by the ad¬ 
dition of acetate of baryta, acetate of lead, nor nitrate of 
silvei 

, r. TOO grains of the ore dissolved completely in muriatic 
aeid, forming a dark green solution, whieh beeamc bluish 
when ililuted On supc i saturation with caust'c ammonia, the 
piieipitaU fust foimed was Li.tiiel> rcdissolvod; the aminoni- 
acal solntion was then supersaturated by snlphiirie acid, and a 
plate of iron immersed, which caused the separation of 56 
grains of copper. 

n. 100 grains of the ore wore put into a counterpoised pmal, 
(^Trtaining a sufficient quantity c>t sulphuric acid diluted with 
iiinr pfllrts of skater, and srere gradually dissolved whhovt the 
y aid of heat. Hie evolhtidd *oF cdjbduic nei^ prbdueed a loiis 
^ of weight equal to 24 grains * the solution precipitated by xide 
gaye 56 grains of copper. 

E. loo grains of the ore heated in i sHiall glass retort con- 

Tot. XI. U 
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nected with the pneumatic apparatus, afforded about 35 eubical 
inches of carbonic acid gas; the intermediate recipient con¬ 
tained several drops of pnre^water. The ignited residue was 
black and shinmg, and weighed 70 grains. As this residue has 
already bpen shown to consist of pure oxide of copper, of which 
the oxygen constitutes a fifth part, the above 70 grains are 
obviously composed of oO grains of copper and 14 of oxygen. 
Hence the following uiv the constituents of the ore: 

Copper.50 

Oxygen . . . . M 

I’arbonic acid . . . . 

Water .ti 

100 

Contrasting these icsults with those afforded by the uualysi>> 
of malachite*, it appears that the blue carbonate of copper 
differs from malachite in containing more carbonic acid and 
less water. 

AjiaZviis q/" u Grun Coppir On ft am Sibirw. 

This ore occurs in the Turjin mines ; it is massive, has little 
lustre, is translucent in thin fragments, brittle, and of a verdi¬ 
gris green colour inclining to sky-blue. 

A. a. 100 parts heutud to redness, lose ‘24 parts, and ac¬ 
quire a black colour. 

b. It is slowly acted upon by nitric acid, evoUing uir-bubbles 
and leaving a residue of pure silica. The weight of the car¬ 
bonic <icid is 7 per cent., which, deducted from the 24 per cent. 
lost during ignition, gives 17 prr cent, as the weight of the water. 

B. a. 100 grains digested in nitric acid leave 26 grains of 
sHiea. 

b. llie nitric solution, of a pure blue colour, was super¬ 

saturated by ammonia; the precipitate at first thrown down 
was perfectly redissolved, and a deep blue solutiou was 
obtained. , 

I 

c. This solution, supersaturated with sulphuric acid and pre- 
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oipitated by zinc, afforded 40 graioz of copper, which are equi¬ 
valent to 50 grains of peroxide of copper. The following, 
therefore, are the Components of this ore: 

Copper.40 

Oxygen.10 

Carbonic acid .... 

Silica.*20 

Water.17 

100 

7'lic silica in the above mineral i.s not merely inuehanically 
blended, but forms one of its chemical components. 

Analysis of the Cupper Gbune of Rothenbuiy 

The compact variety of the above ore, of a greyish black 
colour, soft, giving a dull black streak, and of a specific gravity 
of 4.68.5, was (>inployed in the tullowing experiments; it also 
occurs at Rothenburg in liuxaiidral prisms. 

A. a. Having ascertained die absence of silver, lead, anti¬ 
mony, ^c.; and that copper and sulphur are the components of 
tliis ore, lUO graius were digested in muriatic acid, the action 
of which was aided by the occasional addition of some drops of 
nitric acid, till the ore appeared decomposed. The liquid was 
dicn poured oflT, and the remaining sulphur having been di¬ 
gested in a fresh portion of muriatic acid, was washed and 
dried: it weighed 22 grains, and burned away without any 
appretiable residuum. 

b. The colour of the solution, at first brown, became green 
and blue by dilution; the addition of ammonia occasioned a 
precipitate perfectly rcdissolublc in excess of the alcali, with 
the exception of some brown flocculi of oxide of iron, which 
were found equal to one-half g^ain of metallic iron. The 
ammoniacal liquor supersaturated by sulphuric acid, and de¬ 
composed whilst warm by the insertion of a plate of iron, gave 
grains of metallic copper. 

B. 100 gruns of the same ore were reduced to powder, and 
distilled to dryness with six parts of dilute sulphuric acid (com* 

U2 
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posed of two parts of concentrated acid and one of water), ithe 
residue was digested in water, and a plate of zinc immersed in 
the filtered solution, caused the precipitation of the same ^uUi- 
tity of copper as in the previous process. Hence 100 parts of 
this ore contain 

Copper.76.50 

Iron.0.50 

Sulphur.2‘i.OO 

Loss ... 1.00 

100 

Art. VI. Description of the Bn lance represenletl in 

Plate V. fig. 1. 

A ooon pair of scales is an essential implement to the 
chemist and mineralogist, but it has hitherto been scarcely 
attainable, except at a price far too considerable for the gene¬ 
rality of purchasers. We are iiidcbled to our friend Mr 
Children for the drawing of the beam rcpresciilcd in the above- 
mentioned plate, and which will, we believe, be found to ]>nsscss 
considerable accuracy in a small and convciiieiil compass, and 
at a very moderate expense. 

The beam, which is of platiiiiun and made so light as to be 
extremely sensible, is at the same time rendered sufHcicutly 
strong by its form. The adjustments for bringing the points of 
suspension of the scale pans, erpiidistant from, and in a right 
line with Uic axis, are performed by the screws a and b at the 
ends of the beam; these screws also scri'c to strengthen the 
curved ends of the beam and prevent their bending. The 
axis of the beam is a piece of very hard steel, of an equilateral 
triangular form, passing through the beam and hearing on agate 
planes; the knife edges arc ground to an angle of 120°, which has 
been chosen thus obtuse from the liability of a morn acute edge 
to be broken when suddenly lowered upon the agates. The 
ends of the axis arc ehamfered from the top to the knife edge, \ 
BO that when the beam is lowered upon its bearings, they arc 
clear of the lifting frame. An index or pointer descends from 
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the beam to a divided scale; upou this index is screwed the 
ball c, the office of which is to adjust the oscillation of the 
beam, or in other words to |pve it its required sensibility; 
should the index not exactly coincide with the middle division 
of the scale, it may be adjusted by turning the piece of wire d, at 
the top of tlie beam. The lifting frame, ef gh,\s pressed up¬ 
wards by au iuternal spring, its use being to lift the beam from 
the agates, when not in use, or when weights arc put into the scale 
pans: this frame is lowered by the lever i, and is retained in 
that position by tuniing the lever into the notch on one side. 
At the bottom of the short stringed pan is a hook for the con¬ 
venience of attaching substances whilst ascertaining their 
specific gravities. The whole instrument is covered with a glass 
case, and provided with a level for ascertaining the horizon- 
tality of the agates, and with tweezers, and a box of platinum 
weights from of a grain up to 100 grains. The price of 
this apparatus as manufactured by Mr. Robmson, of Devonshiie- 
strcct, Portlund-place, is i‘ii, with the beam and weights accu¬ 
rately adjusted, or £4 when unadjusted. 


Aiit. On the Mngneltsm inqtressed mi Metals hi/ Electri- 
citif in Motion; read at the public Silling of the Acadcnii/ 
of Srieiicc'^, April, IStll. Bif M. Biot. 

^Vlll K the elecliic cuiicut, evolved from a voltaic battery, is 
transmitted through any lueiallic bodies whatsocvi.r, it gives 
them instniitaiieously a magnetic virtue; tliey become tlicu 
capable of altiacting soft aud uuniagnctized iron. This 
curious fact was di'tcoverud by M. Oersted. If we expose 
to these inetallie bodies, a magnetic needle, they attract 
one of its poles, and repel the other, but only relative to 
,the parts of their surface to which the needle is presented. 
Needles of silver or copper arc not aflLcted, but merely those 
susceptible of being magnetized. These effects subsist only 
under the influence of the electrical current. If we suspend the 
circulation of the electricity, by breaking off the cummuniciilions 
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Mtabliihed between the oppoiite polei of the Tdtide appentne, 
or even if we retard considerably its velocity, by joining its 
^les with bad conductors, the magnetic power instantly ceases, 
and the bodies which had received it return to their usual state 
of indifference. 

This simple sketch already displays many new properties. 
All the processes hitherto employed to magnetize bodies had 
produced an effect on only three pure metals, iron, nickel, and 
cobalt, and on some of their compounds, steel for example, 
which is merely a carburet of iron. Till now it was never pos¬ 
sible to render silver, copper, or the rest of the metals magnetic. 
But the electric current gives all of them this property; it 
bestows it transiently by its presence; and, as we shall pre¬ 
sently see, it diffuses it through the whole mass, in a manner 
equally singular, and which has no resemblance to what is 
produced, when we developc magnetism by oiii ordinary pro¬ 
cesses, which consist in longitudinal friction with magnetic 
bars. 

To produce these novel phenomena in die simplest manner, 
we must with IVI. Oersted, establish a comniiiuicdlion between 
the two extremities of the \oltaic apparatus, by a simple 
metallic wire, which may be easily directed and bent in all di¬ 
rections. We place afterwards in tlie neighbouihood of the 
battery, a very sensible magnetic needle, horizontally suspended. 
As soon as this is settled in the direction due to the magnetic 
force of the terrestiial globe, we take a flexible portion of the 
conducting, or conjunctu'p wiic, as M. Oersted calls it, and 
having stretched it parallel to the needle, we bring it gently 
near it, either from above, fiom below, fiom the right, or from 
the left. We shall see an immediate deviation of the needle; 
but what is not tlie least remarkable circumstance, the direc¬ 
tion of this deviation differs according to the side by which the 
conjunctive wire approaches it. Duly to comprehend this as¬ 
tonishing phenomenon and to fix its peculiarities with precision, 
let us suppose that the conjunctive wire is extended horizon¬ 
tally from north to south, in the very direction of the magnetic 
direction in whWi the needle reposed, and let the north extre* 
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nity be attached to the copper pole of the trough, the other 
being fixed to the zinc pole. Imagine also that the person 
who makes the experiment looks northward, and consequently 
towards the copper or negative pole. In this position of things, 
when the wire is placed above the needle, the north pole of 
the magnet moves towards the west; when the wire is placed 
underneath, tlie north pole moves towards the cast; and if 
we carry the wire to the right or the left, the needle has no 
longer any lateral deviation, but it loses its horizontality. If 
the wire he placed to the right hand, the north pole rises; to 
the left, its north pole dips; and in thus transporting the con¬ 
junctive wire all around the needle, in directions parallel to 
one another, we meroly present it to the needle, by the different 
sides of its circular contour, without affecting in the least the 
proper tendency of the netdlc towards the terrestrial magnetic 
poles. Since then the deviations observed in these successive 
positions are first of all directed from right to left, when the 
wire is above the needle; then from above downwards, when 
the wire is to the left; from the left to the right, when the wire 
IS beneath ; and, finally, from below upwards, when it is to the 
light hand, vve must necessarily conclude from these effects, 
that the wire deranges tlie needle, by a force emanating from 
Itself, a force directed transversely to the length of its axis, and 
ulvvajs paralh'l to the poition of its circuldr contour, to which the 
needle is oppoMte. M. Oirstod drew this inference from his 
first observations. 

Now this rcvolutivc cliar.ictti of the force, and revolutive 
accoidiug to a determinate direction, in a medium which like 
silver, copper, or other pure metal, seems perfectly identical in 
all its parts, is a phenomeuon very remarkable, of which we 
bad heretofore only one singular example in the deviations which 
certain bodies impress on the planes of polarization of Uic lumi¬ 
nous rays. Tlie first fact of the magnetism transiently impressed 
upon the conjunctive wire by the voltaic current, might have 
oflered itself to a vulgar observer. I do not know whether some 
traces of this propeity may not have been previously perceived 
and indicated; but to have recognised thk* peculiar character of 
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the Ai|rojB, end to have delineated it, agreeably to ita pheoo* 
mena, without hesitation and uncertainty, is the praise wbidb 
tr^j belongs to M. Oersted, and which constitutes a condition 
eif|irely new in the movement of electricity. 

As soon as this beautiful discovery was known in Franre, 
England, and Germany, it excited the most lively sensation 
among men of science. One of our colleagues, in particular, 
hi. Ampere, ardently verified it in all its circumstances. Seis¬ 
ing with sagacity the revolutive character of tlic force imptessed 
on the conjunctive wire, he directed it with judgment, and 
skilfully developed the consequences which flowed from this 
property. His researches, which preceded tliosc of the otlier 
French philosophers, have considerably occupied the Academy; 
but as the order of exposition, occabioiicd by the mutual 
dependence of the phenomena, hinders me from beginning with 
them, 1 have endeavoured to compensate for this inversion by 
rendering justice at once, to labours which have auticipated 
and facilitated others. 

In the above experiments which M. Oersted had made, the 
conjunctive wire is presented to .steel needles, pre\iuusly mag¬ 
netized. It may be asked, if the action then exercised is 
proper to the conjiiurtive wire, as the action of a bar of steel 
tempered and magnetized is proper to tliis bar, or if tiie action 
is communicated to the wire by the proaeuce ol the magnetic 
needle, as W'e see soft iron, which exercises no magnetic power 
of itself, acquire transiently this pow'ei in the presence of mag¬ 
nets? To decide this question it was necessary to examine 
whether a body, not magnetic in itself, but capable of becoming 
BO by influence, soft iron for example, would experience a 
Bcnsible action at the approach of a conjunctive w Ire, traversed 
by the voltaic current. This was eifected by M. Arago, who 
shewed that filings of iron arc attracted by these wires; a 
simple but important fact, which defines clearly one of the 
characters of the force by which the phenomenon is produced. 

I shall now proceed to indicate briefly what has been done 
towards completing the analysib of the electro-magnetic 
forces. 
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l^e first thing vhich we most determine^ is the kw accord¬ 
ing to which the force emanating firom tbe conjunctive wire 
decreases at different distances from its axis. This inquiry has 
been the object of experiments which I made along with 
M. Savart, already known to the Academy by his ingenious dis¬ 
coveries in Acoustics. We took a small needle of magnetised 
steel in the form of a parullclogram, and to ensure its perfect 
mobility, we suspended it under a glass bell, by a single fibre 
of the silk-worm, and gave it at the same time a horizontal 
direction. Then in order that it might be entirely at liberty to 
obey the force emanating from the conjunctive wire, we screened 
it from Uir action of the magnetism of the earth, by placing a 
magnetized bar at such a distance, and hi such a direction, that 
it exactly balanced this action. Our needle was thereby placed 
111 the same ficedom of movement as if there did not exist any 
terrestrial glebe, or as if we had been able to transport our¬ 
selves with it to a great distance in space. We now presented 
It to u conjunctive cylindtieal wire of copper, stretched in a ver¬ 
tical direction, and to which we had given such a length, that 
its extremities necessarily bout in order to attach them to the 
])oles of the cli-ctric apparatus, should have, in consequence of 
their distance, so fi el>lc an action on the needle that it might 
be neglected with impunity. Tliis disposition represented 
therefore the effect of an indefinite vertical wire, acting on a 
horizontal and independent magnetic needle. As soon as the 
comniiinication of the voltaic current was completed, the needle 
turned transv erscly to the axis of the wire, conformably to the 
revolutive character indicated by M. Oersted; and it set itself 
to oscillate around this direction, as a clock pendulum, moved 
from the perpendicular, oscillates round the vertical by the 
effect of gravitation. We counted with an excellent seconds 
watch of M. Breg^et, the time in which a certain number of these 
oscillations, twenty for example, were performed; and by re¬ 
peating this obsen'ation, when *’.e wire and needle were at dif¬ 
ferent distances, wc inferred the decreasing intensity of the force, 
precisely as we determined by the oscillations of the same pen¬ 
dulum, the variations of gravity at different latitudes. Wc thus 
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ibaad'tfaal the ferae exerciied by the wire wei tnoevene lo its 
len d i, and KToladve, ai M. Oersted had obsenred; bat we 
diaeovered^besides that it decreaaed in a ratio exactly proportional 
to the distance. However, the force whidi we thus observed was 
in reality a compound result; for on dividing m imagination the 
whole length of the coqinictive wire, into an infinity of segments 
wf a very small altitude^ we perceive that each segment ought to 
‘ act on the needle, with a difierent energy according to its dis¬ 
tance and direction. Now these elementary forces are precisely 
the simple result which it is important to know, for the total 
force exercised by the whole wire, is merely the sum of their 
actions. Calculation enables us to remount from Uiis resultant 
to the simple action. This has been done by M Laplace. He 
has deduced from our observations, that the individual law of 
the elementary forces, exercised by each section of the conjunc¬ 
tive wire, was the inverse ratio of the square of the distance; 
that IS, precisely the same as we know to exist in ordinary mag¬ 
netic actions. This analysis shewed that m order to complete 
the knowledge of the force, it remained to deturminu if the 
action of each section of the wire was the same, at an equal dis¬ 
tance, in all directions; or if it was more energetic in a certain 
direction than in others. I have assured niybclf by delicate 
experiments that the last is the case. 

What we now know of the law of the furcesi, ib sufficient fur 
explaining and connecting tugcUrer a multi tiidu of results, of 
which 1 now proceed to indicate briefly some of tlic most 
curious. For example, let us eonceivc as wc have done above, 
an indefinite conjunctive wire, stretched horizontally from south 
to north. Let us present laterally to it a magnetic needle, of a 
cylindrical shape, and suspended so that it can take no move¬ 
ment but in the horizontal direction. For greater simplicity, 
let us withdraw it from the influence of the terrestrial magnet¬ 
ism, by neutralizing this influence with the action of a magnet 
suitably placed. This being done, when the needle rests at the 
same height as the wire, so as to point exactly to its axis, it is 
neither attracted nor repelled; but if we raise it above the 
wire, it presents one of its poles to it, and makes an cflbrt of 
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approximation. If, on the ecmtiary, we link U below, the needle 
tume about, to present its other pole, and is then attracted 
anew. But if we constrain it to present the same pole as at 
first, the needle is repelled, and the effects are precisely inTerse 
on the tight and on the left hand of the wire. 

If instead of transmitting the dectrical current acrosa a 
simple wire, we make it pass through tubes, plates, or other 
bodies of a sensible breadth, whose surftces are composed of 
parallel right lines, we find that all these bodies aot on the 
magnetic needle, as bundles of wires parallel to their length 
wonld do; which proves that the power developed in them by 
the electrical current is exerted freely through their very sub« 
stance, and is not weakened by its interposition, as the radiation 
of heat through hot bodies is enfeebled and intercepted by tiie 
interposition of these \ery bodies. 

Instead of leaving the needle in the preceding experiment at 
liberty to move, fix it invariably, but render the conjunctive 
wire mobile, by suspending it on two points; then it will be 
the latter which will move towaids the needle, or recede from it. 
In fact, it is a general law of mechanics, that reaction is always 
equal to action. If the wire attract or repel the needle in 
certain circumstances, the needle ought in the same circum¬ 
stances to attract or repel the wire. This experiment belongs to 
M. Ampere. 

Now, let us operate no longer with a magnetic needle on the 
wire placed in its position of mobility, but let us expose it to 
the magpictic action of the terrestrial globe, which is known to 
be perfectly similar to tliat of a common magnet whose poles are 
very distant. This force will likewise make the conjunctive wire 
move according to the same laws, at least if it be sufficiently 
freely suspended, and it will impress on it a determinate direc¬ 
tion relative to the plane of the meridian, just as it would 
direct any other magnetic body. Ihis result was realized by 
M. Ampere*’. 

* ’file arcnracy of this result has been ijnestioned by some able philo- 
•lophers in this country, on both theoretical and experimental xronnds. 

M. Amperi'\ 
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Finally, instead of presenting a conjunctive wire to a magnet, 
present two conjunctive wires to one another, in parallel posi¬ 
tion!. Then if the revolutive direction of the force be the 

• 

same for the two wires, they will both concur in giving one 
direction to a magnetic needle placed between them; but if the 
direction of the revolutive movement be opposite in each, they 
will tend to turn the needle in opposite directions. These are 
simple consequences of the law of the forces. Now on trying 
these two arrangements, M. Ampere has found that in the first 
the two wires come together, and tliat in the second, they mu¬ 
tually repel each other. Thence we must make two inferences; 
first, that the wires exert on each other actions perfectly analo¬ 
gous to those which tliey exercise on magnetic needles; and 
next that the distribution of these forces in each of their paiti¬ 
des is analogous as to direction, with what it is in maguetie 
needles themselves. These two new conditions relative to the 
nature of the force, render this experiment very important. 

In the different arrangements which we hu>e just described, 
the conjunctive wires and the magnets attract or repel princi¬ 
pally by their most contiguous parts; fur with regard to the 
rest, their distance rapidly diiiiinishcs their action. Hence it 
is evident that we should augment the energy of the cflects, if 
we approximated together tliu difierent parts of tlie conjunc¬ 
tive wire, preserving to them however the same general line oi 
action* M. Ampere has also veritied this position, by coiling 
the conjunctive wire in the form of a flattened spiral, on the 
plane of whose contours he acts with magnets, as on the side 
of a single wire. 


M. Ampere’s mode of opcrdtiiig, foiuhts in beading a portion of wire, 
about two or three feet long, into a circular form, recurving iH extremities 
so as to make each point dip into a little rnp of mercury, which serves as 
pivots on which the circle is su8|h uded and n'luid which it may fovolve. 
Into one cup, the ordinary wire from the copper end, and into the oUier, 
the wire f>om ilic ziiic end of tlu* voltair trough it plunged. The plane 
of the circle theu blowly places itself, accurdiiig to M. Ampere, at riglit 
angles to the magnetic mcridiaus^-TnANiLAToR. 
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Amon^ the arrangements which he has thus formed, one of 
the most remarkable consists in winding the conjunctive wire 
around a cylinder of wood or glass, forming an elongated 
spiral. Then the force emanating firom each point of the 
thread being always directed transversely to its length, becomes 
in each element of the spiral, perpendicular to the plane of the 
coils, and conseqiiently parallel to the length of the spiral 
itself. Farther, on account of the revolutive character of the 
force, all the inner points of the different rings exercise, in the 
interior of the spiral, forces which are equal, and operate in 
the same direction; whilst in their action exteriorly, the forces 
emanating from the different points of each ring, oppose and 
weaken each other greatly by their obliquity. Thus the 
result of all these actions ought to be much more energetic 
within the spiral than outside of it; a consequence which actu¬ 
ally happens. If wc place in the interior of a spiral, unmagnctic 
steel needles, they will acquire in a few instants a per¬ 
manent and scry perceptible longitudinal magnetism; whereas, 
if we place them srithout the spiral, they suffer no change. 
This experiment is due to M. Arago. Sir II. Davy, without 
being acquainted with it, has sinec succeeded in magnetizing 
small steel ncedlc.s, by tubbing them transversely on a single 
conjunctive wire, or even without contact, by placing them at 
some distance from it. This process docs not differ from the 
preceding, except in using the force 'of only one wire, a force 
which the spiral multiplies. 

Since the electricity developed by the friction of our ordinary 
machines, differs in no other respect from that evolved from 
the voltaic apparatus, than that the former is retained and 
fixed, while tire latter is in motion; we find that whenever we 
cause the electricity of our machines to flow in a continuous 
current, it has produced absolutely the same effects as the 
volttuc battery. Tlie similarity, or rather the identity, of these 
two forms of electricity, is manifested likewise in the produc- 
tion of the electro-magnetic phenomena. This has been shewn 
by M. Arago, who transmitted along the spirals of M. Ampere, 
no longer the voltaic current, but a succession of very small 
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•parkt, drawn from a common electrical machiae. Small steel 
needles, pieced in the interior of these spirals, were thus mag* 
netited in a few instants, and the direction of their magnetic 
polarity was found to be determined in reference to the surfaces 
diarged with the resinous or vitreous electricity, precisely as 
happens with the copper and zinc poles of the voltaic ap¬ 
paratus. Sir H. Davy has also obtained similar results, by 
passing common electricity along a simple metallic wire, in 
the vicinity of which, small steel needles were placed at right 
angles to its length. 


Art. VIII. Deicriptiou of a new Shtundiral Lamp: in 
a Ijetter to the Editor of the Quarterly Journal of 
Science and the Arts. 

Sir, 

May 1 beg the favour of you to insert in the next Number 
of your Journal, the following brief notice and sketch of a 
new Shadowless Lamp, invented and manufactured by Mr. 
Thomas Quarrill, of Bell-court, Doctors' Commons. 

I am, Sir, your constant reader, 

and occasional contributor, 

L. 


A section of Mr. Quarrill's lamp is represented in Plate V, 
Fig. 2, from which it will be apparent that the oil reservoir is 
so shaped as to conform witli the direction of right lines issuing 
from the brightest part of the flame, a portion of the light of 
which is thrown down by a small reflector upon the circular 
plate of ground glass, which fills the lower part of the lamp, 
and which is surrounded by the oil vessel The chimney of 
the lamp is constructed as usual, and the whole is surmounted 
by a ground-glass light-distributor, so formed as to do away 
all shadow from any portion of the lamp, and at the same time 
not to of^snd the eye by any went of elegance in sh^ or 
dimension. 
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[We have received a drawinfr of the entire lamp which we 
have not thought it necessary to engrave, m the sectum above 
alluded to exhibits its material parts, and shows the peculiar 
excellence and advantages of Mr. Quarriirs construction.] 


A 11 1'. IX. Ohservtiiions on the Solar Erfipse, September 

1 th, 1820. 

rCoiitiniied fruiii p. 3H.] 

Tfii ubservalioiis contained in the preceding Number were 
ultnoht cxeliibively confined to details of the different appear- 
nnci-h exhibited bv the moon’s surface. From the facts ob- 
served, it Iu>s been endeavoured to deduce some conclusions 
respecting (he uenerul forms, magnitudes, and relative positions, 
of its more pr(>inineiit Inequalities. Those circumstances in the 
prcsrul phrnoinemiii, which appear to be more immediately 
connected with the (piestion of a lunar atmosphere, still remain 
to be considered. 

Whether the moon, like the earth, be surrounded by an 
aeriform medium, is an inquiry that has long engaged attention, 
and in which various modes of investigation have been pursued. 
Prior to the time of Halley, it docs not appear that much atr 
tention, as regards diis matter, had been paid to the observa¬ 
tion of eclipses'. Subsequently, however, botli in the original 


* Ke|)ler, about the rommencemeiit of the uxieenlh rcntniy, had stated, 
in a general manner, that several Bppcanince& in eclipses of the snii, seemed 
to indicate tlic presence of matter of extreme tenuity surrounding the moon 
(vuie AslroH., pan Optica). There arc also a few remarks of tlie solar 
eelipso of 1706, tending to establish liie same opinion (Flamstead, Cassini, 
PUL Tram., for that year, and Mem, de CAeoA. de Seien., 1706, p. 347}. 
Scarcely any thing authentic, however, was known previons to the publi¬ 
cation of Dr. Halley’s Memoir on the total eclipse of 171s. A eirennistancc 
there meatioued still further confirms this. No eclipse of tiie snnhad been 
obsei ’ 4 In London from the year ii4q, although the pith of the nmbra 
on sove..i. oressioBs snst have crowed Ihet meridian. 
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feiaaoii to tne above inquiry, attacbes to c^r^n a^jiearaiice^, 
observed externally round the, margin, as dso wUihm the cir- 
^!%^’fer^nc^ ^o^ '^e while visible on the sun*8 ^sc. In 
^ihl^lhttab'&e now under review, severaji of these appearances were 
"rosefverf.* Ynstea^^ thdreforo, of merely enumerating Isolated, 
ih thcmseWetl, perhaps, unimportant, facts, it is proposed 
tbefblto"ing .emarks, to view them in connexion with Uu- 
‘tfobfect at largo, and hs coihparod with the results of siniilai 
obsenations in picceding eclipses, arramring tiie diffiu'ent oir- 
enmstanres in the order of tbeii occurrence. 

From the briginal accounts* of the more reraarkaWe solar 
eclipses, since the pr-riod above-mentioned, Haslies of light 
darting in various directions, and from ditiereiit part', of the 
moon’s darkened hemisphere, appear to hate luin frequently 
observed. In general, these appearances seem to have hern 
visible abont the time of greatest ob'-enratinn only. “ During 
the whole time of the Mnl rchp^''. (says Dr llall''y, in de¬ 
scribing that of I kept my telescope con^tantly fixed 

on the moon, and I saw pcrptfttal ffshrs of Itghf, whic h seemed 
for a moment to dart out from behind the moon, now here, now 
there, on all sides, but more especially on the western side, a 
little before the emersion f.” In his Mrmoti- on the eclipse of 
1748, nearly the same account is gi\ea by M. de 'rhury;— 


* Tbe erlipieii here refeired to are cliicfly those of 1715.1724, 1736-7, 
qpd 174s, of which the piiocipal accounts aie by Ilallty, Loville, Cosmui, 
i^anMi, M'Laiirin, Le Mminiei, Dc L’isle, ^c. Pkit. '/Vans, and Mem. di 
*fAaii.de Scieneea. Of that in 1724, there is no aiioiint hy an English 
uttrousmer, notwithatandiog, as uppean ftofti the map which arrompanlfi 
Im Moualerli Mtmoit »ur Im EeUjam Male da Selell, tbe path of thd thMow 
•■wHhave traranad great part of Britain, (dfoM. dh f^osd. da fittok 1701, 
p. aaa). Of tbo anmilac eclipae of 1764, tho oceouiits ata Aw and lui- 
iuternting. Though great prapawdioM warn matlf <^19 .Ihaetlkeneh 
astronomer*. Card, de Lugues seems to haaa lMmk.thn oaipi ipMoUi who 
sntaessed the formation of tbe annufau, by a mirmylaijr Tft*l*tg of tbe 

^tm^_fJlem.dafAaui^4a.,i7lilh) !.t. 

t PhU.Traiif,,J8«.Ma,vaUag»p.M«, is« 




‘ Sokar Echjfti* M 

" dacouvQrt veri U mSiM de Tedipief lar 1% rai&ee de 
la lune, compriie entre lei comei da soleil, dei royoM de 
kmiere ronge V 

A general concluiion from these aj^iearanoes ii, that ** they 
are flashes of lightning, such as a spectator in the moon would 
see in our earth if its whole hemisphere were interposed b»> 
tween him and the iunt> Hence it is inferred, that the 
moon has an atmospliue similu to ui *i^herein vapours and 
exhalation may be supported, and furnish materials tor clouds, 
storms, and tempests t.” 

Of these phenomena, another explanation has been given, 
in which it is assumed, that cavities in the body of the moon, 
acting as concave miirors, reflect the solar light obliquely to 
the eye of the observer, and that the progressive motion of the 
planet in its orbit, by constantly changing the position of the 
reflecting surfaces, in relation to tlie line of vision, causes,, the 
rays thus suddenly turned from their former direction, to appear 
in momentary streams or coruscations of light§. 

Without insisting on the numerous objections which are 
opposed to the former of these hypotheses, such as the casual 
nature of the occurrence on which it rests, the small space over 
which its influence could be visible, the weakness of the illumi> 
nation which it could produce, as compared with the extent, 
duration, and brilliancy of the efiects observed—the very cause 
assumed would remove the possibility of viewing the effect 
from which it is inferred. Granting that such an atmosphere 
as is contended, does actually surround the moon, an observer 
on the earth would not, in that case, be able to discern the 
lightning, since the whole mass of vapour must necessarily 
iatarvene, and conceal it from view; as, by the laws which 
regulate its motions, the flash would pass between the eurfhoe 


• Jtfaa. it PAeai. duSeiaiem, 174s, page S 6 . 
t nU. IVeas., M quoted above. 
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$ jUlTMt. de Ls Lande; M. De Pti^ Mim i m peer amir d tBU. At 
TAUrtm., 17S8, page S 4 S ; and Jtai. AtrAttA. Att Stirnttn, 

Voi. XI. X 



OkinMioM an dk 


df id^nctot dotidf, ia Ae loWeM 'itrktMM'bf 

^ataiiwpltert. 

That Ae appearanMi in qaestkw, Aerefore, are linidy 
tiiMncttibfaa dT Ae ‘Mistf'faya, Beemi extrenMly probable. To 
' Ibe^piriaeipld Ae eeelMid Aeory, however, it ia joltlyol^eeeed, 

ftMilhe koo^ prepertiea of light, and Ae laws of vision, 
' iulfehn M position of cavMes in a ajAerical body, or indeed 
of'bay fig;tire Aterposed between Ae spectator and the source 
of illnmAation, could by reflection render the rays d* light from 
Aat source visible on Ae opposite dark surfece of the inter¬ 
vening mass. 

To compare these different opinions wiA the inferences from 
observation. From an early period in the instance before ns, 
appearances resembling those above alluded to might be dis- 
tingiushed. As the progress of obscuration advanced, the 
fladkes became gradually more distinct, exhibiting the greatest 
intensity of light, immediately preceding and subsequent to the 
ecliptic conjunction. From this to within 12' or 15' of the 
egress, when they ceased entirely, a similar gradation, but 
inverted, was observed, Acse Iumino*is streams appearing more 
and more faint, as the termination of the eclipse approached. 
This is merely to be considered as a general statement, imply¬ 
ing Aat coruscations of comparatively Ac strongest brilliancy 
were most frequent about Ae time of greatest immei sion; bnt, 
as has already been observed *, no regularity in the individual 
alternations could be perceived These radiations were not con¬ 
fined to any particular part of the lunar circumference; they 
were, however, ettteris pan&us, more rarely visible on Aat 
Avisiott of Ae lower or western limb, where Ae largest portion 
of the bud's disc remained, at Ae time, nnobscured. Ibeir 
splendour was often considerable, more especially when viewed 
near Ae cusps; but in no situation so bright as not to have 
easily escaped the notice of an observer whose researches wire 
directed to oAer objects. Somedmes they appeared to shoot 


* Jownat of Art oMd Mmr, No. 2T, page 



from Wad the bpiMo, at others t9.pb7 •hM>f|tH^>wgiQ, 
not unfrequently to dart in Tarioua d»efiiioiKh<^ ^ ^empat 
dietanQes towaidi the oentie of the djif^,. ,i, , 

Some time had elapsed befoce<aiiy Mdiowtippe of ^tgeperal 
law could be discovered to regulate these effeotSf, , p(as at 
length invariably observed, that wherever^ the ias<iaalities of 
the lunar oiroumferenoe were most conspicuous, d^hes ,of li{^t 
appeared to proceed most frequently from that quarter. Also, 
that the greater the space in the darkened hemispherp* over 
which they seemed to traverse, the more distinct they shewed, 
and the nearer did their colour approximate, from a very dilute 
purplish tint, to a red or dusky light. 

These two facts seem to afford on easy solution of the 
phenomena in question. From the former it sufficiently ap¬ 
pears that the primary cause is to be sought for in the in¬ 
equalities of the moon’s periphery. Tlie solar rays, then, which 
were intercepted by the circumference falling upon the declining 
sides of the lunar mountains, would be variously reflected, not 
merely fiom the angular direction of the incident rays, but also 
as regards the position of the reflecting surfaces in relation to 
tlie whole mass,—when reflected from the side directly exposed 
to the sun, coruscations of thin light would appear to radiate 
from behiud the moon—as the reflSeting pomt was situate 
nearei the anterio: surface, they would tend with proportional 
inclinations, towards the interior of the disc. The second fact 
IS rather a necessary consequence, than a cause of these effects. 
If these luminous streams or flashes proceeded from the re¬ 
flection of the sun’s light, it is obvious that tlic direction of the 
reflected rays would materially influence their brightness. 
When the path of the reflected rays traversed any considerable 
portion of the moon’s dark surface^ they would produce a flash, 
necessarily more brilliant than in a directiou nearer the circum¬ 
ference, botli from the greater contrast of the surroimding 
shade, and as b^g more remote from the splendour of the 
sun’s unobsoared segment The greater the darkness, there¬ 
fore, the more distinct they .would appear; mid hence they 
differed in this respect, according to the different phases m 
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i^ock they were ohierved. Hence, also, elthoogb by careful 
-elieerviriieiui they night probably have been discovered in 
nearly all the phases, as in the present instance; yet, in the 
Ifieater nunaber of eclipses, they have been observed during the 
continuance of greatest immersion only. From similar causes, 
afipearaaoes resembling the above have been most conspicuous 
in total eclipses, and might then, from a casual view, have 
been easily mistaken for flashes of lightning. As an additional 
proof, it may be worthy of remark that after attentively watch¬ 
ing their progress, by taking into the field of the telescope that 
part of the disc only where their appearance might be antici¬ 
pated, these radiations were always found to come from the 
periphery, never from the interior of the moon's orb. 

According to the quantity of the reflected rays, and their 
being occasionally, from position, longer exposed to the % iew 
of the observer; those broader and more permanent streams of 
light, which appear to have been visible in almost all eclipses 
of this nature, would be produced. One of these, which oc¬ 
curred nearly at the moment of conjunction, on the moon’s 
western limb, as illustrative of the situation of the lunar 
mountains, has already been described. 

In reference to the present inquiry, it may be further re¬ 
marked, that no haziness, or melting of the light into the sur¬ 
rounding shade, could be observed; on the contrary, the line 
of demarcation was harshly traced, and the confines perfectly 
distinct, which would hardly have been the case, had the illu¬ 
minated surface been surrounded by a medium capable of re¬ 
fracting the solar light. The reflected light, certainly, was less 
vivid at a distance, from the circumference ; but tliis evidently 
arose from its being divided into unequal streams by a ridge of 
mountains. The outline of this ridge, as also that of the peri¬ 
phery, were likewise very distinctly marked, without the slightest 
appearance of an extomal and more faint illumination, such as 
would have been produced by any attenuated luminous matter 
surrounding them. (See Fig. 4, Hate III, of last Number.) 

Another class of phenomena, from which considerable diver¬ 
sity of opinion has originated, is that of detached masses, or 
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spots of ligpht, of yarions extent and brilliancy, sometinbi 
during former eclipses, obserred ▼ithin tbe moon*s disc. The 
appearances in question, howerer, seem so iHtie ditierent from 
those now discussed, that they may be censideied under the 
same head, a deviation from the order of time wlneh it wu 
proposed to follow, being the only inconvenience attending this 
arrangement. 

At 2h. 51' 24", in the present ecKpse, one of these luminous 
spots was observed. Its position was considerably within the 
margin of the limb, and distant from the eastern cusp, about 
} of that portion of the moon's circumference then visible on 
the solar disc. It remained perfectly distinct for nearly 1-} 
minutes, exhibiting with little variation in sire, one uniform 
appearance of a large irregular macula of reddish light, and 
when brightest, equal in splendour to a star of the 4th or 5tli 
inagiiitiide. The outline on the upper and lower sides, was 
well defined with deep angular curvatures, especially in the 
former. From the point of apparent intersection of the two peri' 
pheries, in the moon’s eastern limb, a stream of paler light could 
be traced in a direction nearly parallel to the circumference, till 
it joined this spot From its opposite side, a similar stream, but 
of still fainter colour, extended almost in aline with the point of 
contact in the western limb, to about one fourth the distance 
between them. (See Fi?. 5. Plate III.) 

Appearances bimilar to the above, not unfrequently oceur, 
in the accounts of preceding eclipses. Ihus, M'Laurin, in 
describing the one of 1737, states, that “before the annulus was 
complete, a remarkable point or speck of pale light appeared 
near the middle of the part of the moon's circumference that 
was not yet come upon the disc of the sun: and a gleam of light, 
more faint than that point, seemedto extend from it to each horn.” 
He adds, I did not mark the precise time, when I first per- 
ceived it, but am satisfied it could hardly be less than | of a 
minute before the annular appearance begun*”. In that of 1748, 
in like manner tliere was seen by Short, “ about the middle of 


f PhiLTnuu, vot. lx, p. IDI. 
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ihe' edi^', & 'tailkMtiLf fat^ spot of IlgM^ df an fawgdiv 
ti'goM' tod' bP a comtdarable MgbtadM, about T' or 8' oMtw dn 
limb df (be moon.** It i* rttdier aiof ular, that the Bari of 
litortbn^ who iras ttaklbg dbaervathma widt a redadoi^ io the 
a^mrtotot'iiiim4diately 'tojiitoing, cooM not peiueive thh 
ippeariLtiee. " I teat tide Kgbt” eontinuei Mr. Short, ** sefcral 
timea; whether thia waa owing to shutting my eyea hi order to re* 
liete dieiii, I cannot tell; when 1 first obaerved it, 1 called to my 
Lord Morton, but he could not perceive it*.” Many other 
instaacea might be adduced similar to those now quotedf. On 
former occasions, these appearances seem to have been almost 
invariably observed about the middle of the eclipse; that, in the 
present case occurred towards the commencement of the last 
quarter: the only circumstance, however, materially difierent, 
is, that in several, the streams of faint light were not seen, or at 
least are not mentioned. 

To explain these phenomena, various hypotheses have been 
framedt. Among the proofs of an atmosphere, the supposed 
existence of lunar volcanos, as almost decisive of the question, 
naturally holds a prominent place. The preceding appearances 
accordingly are made to favour that opinion, and these isolated 
Fparks of light, have been attributed to volcanic efi'ects. The 
evaneaceni nature of these appearances, tlieir apparent great 
extent, their having been hitherto visible, at certain phases only, 
the lines of fainter light proceediiiir from them, are circum¬ 
stances seemingly incompatible with such an origin. The 
solutions opposed to this opinion are, however, not less liaUe 
tool^ecUon. Since the appearances in question, have been 
successively ascribed, to perforations in the body of the moon, 
to igneous vapours in the atmosphere floating across the fleld of 
vision, and to reflections of the solar rays from the surfoee of 
the earth, which impinging on the summits of the lunar moun- 

^ PkUm TVoiit. vol. idff p. 588 - 

t JPhU. TVwm. vel. naviii, p. asi. vol. xU, p, 94, &c. aim. It P 4 iad. 

} See Silnelei’b Sekntl^niphiMht Iragmnitc, &.i. 
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hot IB Ae BupposituA leaBt aicep<;ionahlo, yi^t is obviously fax 
from accounting for all the efiecta. Besides, were this the real 
oanse, the light would be more universally ,diiffuBedil^ is seen in 
the new moon, when the whole anenlightened^part of the orb is 
faintly rllominated by rays reflected in the aasoe manner as is 
here supposed. 

To apply the facts already discussed, to the eiplanation oi 
the present phenomenon, let it be observed that thje lunar 
mountains are probably arranged in chains of great extent*. 
That one instance has been adduced in which reflections of tbe 
sun’s rays were separated into difierent streams by ridges appa¬ 
rently in this situation; and that, during the whole eclipse, the 
luminous appearances previously mentioned, were most con¬ 
spicuous near the cusps, simply because in that position tbe 
inequalities of the periphery were most advantageously placed 
for intercepting, and reflecting the solar rays, in directions 
traversing the moon’s disc. One of tbe larger and more per¬ 
manent streams of reflective light, then, passing behind one of 
these mountainous ridges, in a line iuclming to parallelism 
with the moon's horizontal diameter, would either be altogether 
invisible, or but faintly seen, accoiding to the degree of its 
elevation. If the ridge were continuous throughout its whole 
extent, no new effect would follow; but if a discontinuity of 
any consiilcrable length occurred, the illumination becoming 
then mure diflused, would present the appearance of an irregu¬ 
lar lucid spot, varying in extent, form and btilliancy, according 
to the difl'erent modifying causes. The probable cause has 
been pointed out why tliese streams generally appear to pro¬ 
ceed from one of the cusps; stiihing on the elevations at the 
other extremity of the opening, the rays would again be re¬ 
flected, from a well known law in optics, in a direction tending 
to the opposite cusp, in proportion as the point was nearer the 
centre of the intervening circumfereuce. Exactly the same 
eiiectB would follow, instead of being diffused through an 
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interru^ofi^ be inppofed that th^ UghM* nOe^tad fynnt-P- 
mo^e elevated portion of the, ridge.. ISie .ifio^c aappowtWB 
better explain^ thpie iniitan^e, in which, lihe>the,paeeant, the 
illraioed ly^t jjiea in the lower liie|x; the letter .ie leoteiappUr 
cable to each, ,ea, like |that raeatianed by MlLaurin, here it 
in the upper margin. It it obvious also, that when the Erection 
of the reiSected rays was so depressed as not to ^)pear above 
the sammits of the ridge, a solitary speck of light, such as 
seen by Short, would alooe be observed. 

In the preceding investigation of one class of phenomena 
from which the agency of a lunar atmosphere is inferred, no 
other principles of discussion, except those derived from actual 
obaervatioD, have been admitted; the inequalities uf the moon’s 
surface, and reflection of the solar rays. That the eficetb do> 
scribed, arc at least intimately connected with these causes, still 
further appears from the fact, that in those eclipses in which the 
former have not been clearly perceived, these luminous streams, 
flashes,and spots have not been observed. Thus, Wcidler states, 
that on one occasion, although very distinctly marked, the out¬ 
line of the moon’s disc appeared without any elevations or 
depressions, such as he had formerly seen, and even attempted 
to measure; as also unaccompanied hy any of those in¬ 
dications of an atmosphere which he had previously noticed. 

** Csterum luns discus, sub sole, peripheriam accurate termi- 
natam, absque ulla ineguahtale nec non faciem iiigcrriraam 
ostendit. Nallutn quoque atmosphcricc orbi luna? insidentis 
veit^ium potuit deprehendi*”. On llic whole, tliereforc, it 
may be concluded, that from the appearances now described, 
no proofs of a lunar atmosphere can be deduced. 


• Phil. Trims- vol. xU. p. 94 , Weidler appears to bavr paid grrrat atteution 
to the obserration of solar eclipses, with a view to Pktublub tbo hypo- 
thesis of a lunar atmospbere. He hu pnblialied details of several, of ran. 
liderable magnitnde, in which he ascribes varions streanu of light, he, to 
atmospheric effects, and adds, that he not only saw them, hut ‘^gnodsns 
mdit/* On all these occasions the inouBtains were vary compMUOMif tha 
depth of oat vulloy is esbniated at jhrof a diameter. 
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''AiiKHi^tii«tflienoraeBa, trhic)rtavi''b^ Ccaiiderfed as most 
ditaotly indfcatiag the preaenee of this atmoifphere, are to be 
reekoned those lumioDus drcles or halos, which, at the time of 
romplele immersion, in total and annular eclipses have heen 
observed concentric with, and immediately surronnAng the 
moon's cirenmference. No appearance of this nature conld be 
observed on the present occasion; about 2 ' indeed after the 
conjunction, as determined by previous calculation, the dark 
and hitherto strongly defined outline of the periphery seemed 
less distinct, but without the slightest appearance of any ex¬ 
traneous matter. 

From the original observations, it appears, that these lumi¬ 
nous rings seemed to break out from behind the moon, varying 
in breadth fiom a digit to -,>5 of a diameter. They were brightest 
near the body of the moon, and of a pale, or, as it is expressed, 
“ pearly” light, giadually diminishing in splendour as the dis¬ 
tance increased, and appaicntly ** terminated by the extreme 
rarity ol tlie matter of winch they were composed*.” 

In ordei to account for the&c appearances, three different 
theories have hceii pioposed. The hypothesis of Cassini, in 
which It was assumed that they proceed from the effects not of 
a lunar, but of a solar, atmosphere, appears never to have been 
generally adopted. The pi inciples of the other two arc thus 
briefly stated by Le Monnier “ Ou bien la lime est envi- 
roiinee d’line atmosphere tres deliee, et dont la matiere est fort 


s Pkd. Ttant. Hem. del F 4rad dti Seieinet flfem. de Birlin, (EulerJ. 
Afem. de V luihtul. (LalmdeJ. Tlit re u a icmarkablc coincidence in the 
estimates of the breadth of these circular areas. Flanistead, HaHey, 
Cassini, stating it as 111 the text, and others even greater^ AL de 
Ihei mg's mcasni ement it u not now easy exactly to ascertam. ** Un filet de 
Inmmi^re sembloil masquer le disc de la lone, et qui s' etendoit a une dis¬ 
tance de roinesegal a pen presa Vespace compiis entre trois fils de micro¬ 
metre." (Mem. de VAutd. dei Sciencet, m. 1748, p. 56) The colour of 
these rings does not appear to have been invarably a pale white, but m 
some lastancea extremely bnlhant; thus Cassini mentions, that at 2nridi, 
“ Le soUei fiat convert pendant quatra nriontea, ct Ic bord de la Tune parois- 
snit romme iin anncaii li 01 . .Volt, de P Ae^. dec, on. 1706, p. 317. 
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rarodn^ui^e qui wrteot au nteq^i la# nyoan du lolail qai>rwieiit 
la, luM, aoaffrent una nfiractkm d'autrant plua grand qulila 
a'a||>rachent a ce aorpa, at par conaequent, a’inciineat T«Ea 
I'aae du cone d’ombro au lieu de parvenir on ligue droite du 
adeil jniqu'k notre oeil V’ 

Itia not intended to enter into any discusaion of the various 
detaUa connected with Oiia part of the subject, as being foreign 
to the present design; no opportunity having occurred of com¬ 
paring former opinions with the results of actual observation. 
It may be necessary, however, briefly to shew, how far tlic 
conclusions legitimately derived from the two principal theories 
are decisive of the general question. In one respect their prin¬ 
ciples are identical; both assuming that these luminous rings 
arise from the rays of light being inclined towards die axis of 
the conical shadow; they differ only as to the primary cause in 
which this defection originates. In the one it is maintained, 
that the moon being surrounded by an atinosiihcre of the same 
nature as ours, its effects in refracting the solar rays must also 
be similar, uid that these illumined cireulur areas seen round 
the margin, to the extent of or in some instances of the 
moon's diameter, are thus produced. Now, as the refractive 
properties of homogenous media depend on their densities; 
and, since, from the diminution of gravity, the density of the 
earth’s atmosphere is to that of the moon's nearly ns 40>S; 139 f, 
their refraction must be in the same proportion. The mean 
elevation, also, at which the atmosphere of die former is capable 
of reflecting the twilight, is about of a diameter of die latter, 

cbtr. diur. 

therefore, ae408 : 139 :: ^ the altitude of lunar refrac¬ 

tion on the highest estimate, which, however, is not equal to one- 
tenth of the extent of the appearances in question. But as 


* JIfem. dtrjiead, dft ScicncM, or. 1763 . See also Mm. di Btrlin^ 
1748 , p« 103 . Where Euler adopts tlie theory of a lunar atnosphere, 
and 3 /m. pour amir a r//ist. del Astron. 1733 , p. S 45 —,M), Ac. iu which 
De Tsle supports the bypothesiB of ioBection. 

f Jdewi^ Prmeip, Mutkem, From aBemtnin in page 34 of hut Number, 
govity at tlie surface of the uoou is aaid to be diannished ^ one- third" 
instead of to ** onc-third" ** nearly." 






clomh and vaponn afe naver ftHttod'i^ofa the highevt moun¬ 
tains on the earthf none of which elceed of the moon’s 
diameter, it is to be conchided that the gvoaser part of our at¬ 
mosphere, capable of prodncing any snutbb refraction of the 
rays of light, does not extend beyond that eleration. Conse- 

dia« dit« 

qocntly, as 408 : 139 :: : t^Vv> '^hich, on the same prin¬ 

ciple of analogy as is recognised in the theory itself, gives a 
very near approximation to the tree extent of lunar atmo¬ 
spheric refraction ; a quantity, nevertheless so small as not to 
subtend an angle cf 1", and which does not exceed one mile in 
perpendicular elevation, whereas the circles of what is termed 
refracted lii>ht, appear to have extended at least 160 miles 
bevond the moon's surface. 

The second theory is found on a property of matter, by 
which it deflects, or attiacts towards the perpendicular, the rays 
of light which pass very near its surface. From experiment, 
however, the quantity of light thus deflected is so inconsider¬ 
able as to be apparently inadequate to the production of the 
cflccts in question. If the observations of Maraldi are to be 
considered as accurate, the body of the moon must be regarded 
as even altogether destitute of this property of terrestrial 
matter. But we arc not loft to doubtful speculation on this 
subject. Since it lias been determined that the aberration of 
the rays produced by the attraction of the moon’s surface does 
not exceed 3.6", a quantity which certainly appears insufficient 
10 account for the phenomena above described*. Such are the 
limits prescribed, both by analogy and experiment, to the opera¬ 
tion of thoso causes, which are assumed a& pcrspectively pro¬ 
ducing the effects in question. Tliat they cannot far exceed 
these limits also ap}>ears, for if the inflection of the solar rays, 
whether efi'ected by atmospheric refraction, or by the attraction 


* M. do Sejoor troiiva qu’il falloit faire 1'inflexion (de lujoM qne 
rasent ios bonk de la tune) d'eaviron 3i". M. Meehaiii, et M. Lexelle ont 
troiiv6 to mtoie renltat^Le Lmih ^stvaa tom ii. p. 44S 
TraiU det Momm., Acc. 
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of the moon's body, exceeded 7", the apex of the shadow would 
within the mean distance of the node, and consequently a 
solar eclipse could never happen. The nature of these lumi* 
nous riag;8, therefore, seems altogether inexplicable; at least, 
the Ibeorias which have hitherto been proposed on that subject, 
leave the question of a hmar atmosphere undecided. 

^e evolution of greater light and heat from particular por< 
tions of the unobscuiedpart of the sun’s disc, is one of the most 
interesting phenomena connected with the subject of eclipses, 
and at the same time appears one of the most inexplicable. 
Dr. Halley is the first, and indeed the only observer, who dis¬ 
tinctly noted the circumstance, and seems to have remarked it, 
about the time of greatest obscuration only. On the present 
occasion, however, from the obscuration of .'ji or li digits, to 
the same phase in the egress, it u as frequently experienced 
that more light and heat were transmitted from the western than 
from the eastern divisions of the sun’s disc. This cifect was 
very sensibly felt on the eye and face, when the telescope was 
pointed in immediate succession, to the respective portions of 
the unobscured segment, taking care to move it across the 
moon’s dark surface, or below the suu’s lower limb; and to 
admit into the field, only a small part of the enlightened disc 
near each cusp. Dr. Hailey’s statement is somewhat diflereut. 
“ When the first part of tlie sun remained on his east side, it 
grew very faint, and was easily supportable to the naked eye 
even through the telescope, for above a minute of time before 
the total darkness; whereas, on the contrary, the eye could not 
endure the splendour of the emerging beams through the teles¬ 
cope bven for a moment. He ascribes this to two causes, “ the 
dilatation of the pupil during the daikncss, which before 
had been contracted by looking on the sun,” and the eastern 
parts of the lunar atmosphere being Toplclc with vapours raised 
from a surfdce exposed during thirty days to the rays of 
the sun, and from the (^posite cause the western parts would 
be pure and transparent. Neither of these seems a satis¬ 
factory explanation; the (act indeed scarce admits of one, but 
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if a conjecture may be hazarded, the cause is, perhaps, to be 
looked for in some property of the sun itself*. 

At the termination of the eclipse, although a small trian¬ 
gular portion of the moon's periphery could be seen, when 
every other part had passed off the solar disc, not the least 
appearance of refraction, or any indication of an atmosphere 
could be perceived. For some moments after egress, the moon 
totally disappeared, hut the observation was anxiously con¬ 
tinued, in hopes of realizing M‘Dc Isle's suggestion. About 
2 * from the sun’s margin, the finely attenuated film of pale 
light was descried, which gradually increasing, at length ap¬ 
peared to extend along nearly I of the moon’s circumference, 
exhibiting at the same time considerable breadth, much greater, 
indeed, than could have been suj)posed considering its extreme 
proximity to the sun. I'lie colour of the illuminated surface 
was similar to, but more faint than, that of the moon, when 
sometimes seen during the day. The light towards the extreme 
}>oiiits sceniud to disappear by degrees; at the centre it shewed 
more acutely defined, the circular outline, nearest the sun, 
was pel fectly distinct; the appearance, however, was so tran¬ 
sient, that a general description only can be given. 

The straight lino joining the extremities of the enlightened 
segment, would have been nearly at right angles to the path of 
the centre ; and the illumination evidently was such as would 
arise from the cflbcts of the solar rays falling on a spherical 
body, unconnected with any atmospheric medium. (Plate III. 

Fig. 6) 

At the time of greatest obscuration, the diminution of light, 
although considerable, was by no means so great as had been 
antieipated. A mild agreeable lustre was diffused over the 
nearer objects, and it was only in the deep blue tones of the 
back ground that one could recognise 

- A fhint prroneoiu ray, 

Glanced from the imperfect sarfaces of things. 

Fling half an imago on the straining eye. 

* M. Lr Mimiiicr seems to have mbnnder&Utod this description of Dr. 
Halley’s, and to have taken for indicaliens uf atmosphere, what the latter 
liBb ascribed to ilie eflfccts of the lunar moinitaiiis.—See Mem. lit VAraH. 
dit K'inieet, lllrl, p. !!.>■*. 
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' To the <(f 0uf7&amttl of Sdence and the Arts. 


SiH, 

Thx followiQg calculations, on the extent to which the 
(Jirisibility of ooatter may be carried in the particular instance 
which I have endeavoured to illustrate, have never, to my 
knowledge, been yet offered to the public; and as they may be 
the means of inducing others, more adequate thereto, to take 
up the subject, I have ventured to request their insertion in 
your Journal, should you deem them admissible : entreating 
the candour of your readers in the perusal of the present crude 
statement, 

T remain, Sir, 

Your obedient servant, 

S-. 


June 14, 1821. 


It has been calculated by Mr. Boyle, I belieie, that fifty 
square inches of leaf gold weigh only one grain; aud that an 
inch in length may be divided into two hundred parts, each 
visible to the naked eye. Consequently, each square inch will 
contain forty thousand such parts : fur 200 x 200 = 40.000, 
and this multiplied by the fifty square iuches, will make two 
million visible pieces, into which a single grain of gold may be 
divided; this, however, does not come near the ideas of an 
eminent professor, who has recently asserted, that gold, in the 
gilding of silver wire, may be reduced to the thinness of a 
twenty-millionth part of an inch; and, as he illustrates it, will 
bear only the same relation to an inch, as the thickness of a 
sheet of paper would to a mile in length. If this be the fact, 
and we allow only 200 visible parts in the inch, it follows that 
each 200th part, as above, may be farther divided into 100.000 
other parts, so that a single grain of gold may be capable of 
being divided into one hundred thousand times two millions, or 
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On the DivkihUity of Matter. 

200 ,000,000,000, which, though approaching to almost mfinite 
diTisibility (at least, accordfog to oiir lifaited ideas,) yet we 
must all feci to be mathemically true; and even these instances 
appear to fall far short of the extent to which tho operations of 
nature carry the actual divisibility of matter, as exhibited more 
particularly in the minute particles of odoriferous bodies, con¬ 
stantly filling surrounding spaces to a considerable distance, 
without any perceptible diminution; and perhaps still more so, 
in the wonderful formation of the animal kingdom, as more 
peculiarly displayed in the minute (in many instances, invisible,) 
insect tribe, each of which possessing attributes of the larger 
animals, as muscles, circulation of the blood, ^c., must very 
far surpass any ideas which the human mind can form on the 
subject; and yet it is possible, that even these may be still 
further surpassed by the dl\isibility of the particles of light. 
Let us take ^he wcll-knouTi effect of a lighted candle, which 
may be seen at the distance of two miles, and probably further; 
in this instance, light is diffused almost instantaneously, and 
that without any sc nsibic diminution of weight, throughout a 
circle, whose diameter is four miles; or rather, supposing the 
light placed upon a plane, it will extend or diffuse light 
throughout a liemiAphcrc of that dimension, whose centre is 
the flame of the candle. During the process of combustion, 
the light, accoid'ng to Ruhters Theory, proceeds from the 
combustible body; however this may be, it should appear 
evident that, in the production of light (from a candle, for 
instance,) a certain quanUty of matter, either combined or 
uncombined, is diffused through a given space in a given time. 
Let it be allowed, that a candle, weighing four ounces, will 
burn, or diffuse light, for six hours; and that, during that 
peiiod, it dlls unceasingly a hemisphere, whose radius is two 
miles, or 126,720 inches, containing by computation, if I am 
correct, 4,261,820,184,605,49square inches. Now each 
square inch was found capable of being divided into 40,000 
visible parts; consequently, the hemisphere contains 170,472, 
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807,384,219,648,000 parts TiBible to the naked eye, and which 
asB nnceaaingly illuminated by the difinsion t>f light (Mm a 
aertab porlkm of matter (combined or nncombined), weighing 
(bur •uneas, for the space of rix hours. Now say, four ounces 
is 1,920 grains, winch, for six hours, will give about grain 
per moment} this gtafa of matter'is thus found to be iustan- 
taneottsly divided into 170,472,807,384,219,648,000 visible 
parts; and consequently .>in?lo groin into twelve times 
that amount which ir ?,04b,o68,dl0,635,776,000, or up¬ 
wards ot two thousand milhonb »f millions of millions. Now 
a grain of gold was found divisible into two millions of such 
parts, it therefore follows, that the divisibility of gold to light, 
contained in the inflammable matter, supposing the furogoing to 
be a correct statement, is as 1 to 1,022,836,844,305,317,^0, or 
as one to above one thousand millions of niillinnb; and even 
this may be comparatively trifling, to the probable diffusion of 
the solar light. 

Our limited powers of comprohrnsion are very inadequate to 
form just conceptions of infinity, and the preceding view of the 
divisibility of matter, may pcihaps tend, m some degree, to 
elucidate a subject whirh, to the generality of those who are 
not in the habit of studying the power of numbers, would appear 
possibly as incredible as the immensity of space exhibited in 
the starry heavens, as laid down in astronomical calculations; 
for when we say, that the distance of certain heavenly bodies is 
millions of millions of miles; or, that a single grain of matter 
may be divided into millions of millions of visible parts, a 
smile of scepticism would with some be the only result of an 
endeavour to enforce the truth thereof. May it not serve 
to familiarize the subject to the inquiring mind, to observe, 
that we may suppose it sufficiently easy to comprehend that the 
space of the tenth part of an inch may, be divided into twenty 
parts, which is two hundred to the ineb. iS^low this, and we 
readily prove that each square inch contains forty thousand, 
and the solid inch, eight millions such parts; yet to assert, that 
a solid inch of matter may be divided into only eight millions. 
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woifld appear to tjie mere superfioial aliserrer, as beyond 
creilvlity, though it is capable of a<it«ai,gil|l,practical proof, 
andeveo, as in the case uf gilt silver wiroi'tto lanwteiH ini* 
mCQsely beyond. Why, therefore, doubt the deducUoas made 
upon principles that cannot err, merely because they am 
beyond our present ideas of possibility? As well might we.deiiy 
the cxibteuce of the Ci'.'Otnr ^iirnn<-L‘ his works transcend our 
limited powers of i-nin 11 ' il * • ly wc not, from tliis 

deduce a powerful arguLV ut <p ^'tvoui of Uw uu it» o> n vo'ded 
leligion: foi if each iiidividuiJ to doubt of every tiling th.n 
exceeds his own piciiliar ideas of probability, at what point 
shall iuerediility hnd u bank'i ? ’lhat immensity and divisi¬ 
bility (and who shall say wheio they may iind aliiiiit?) appioach 
the routines of iiitiiiily, must appear evident to evuiy one who 
has seiiously couteiiipldted the results; and if Uic preceding 
111 any 'did to illiiMralr th( subject, oi iiiducr 

oihciti to lend thiir aid thcicto, the end of the present attemjit 
will bt ateuuipln»hed. 


Akt. XI. Oil a .New' Pi/ioinelei. liif 3. F. Dameli., 

]i)sq. F.JLS. and M.R.l. 

I With A Plate J 

h would be needless to preface much upon the utility of an 
instrumenl to measure the higher degrees of heat, as nothing in 
s<-iuiee has been more eagoily desired, and nothing, it is ge¬ 
nerally allowed, would tend inori. to the perfection of many of 
the arts. The dilfirulties which oppose themselves iu practice 
to any contrivance for this purpose, are best appreciated fiom 
the knowledge of the fact, that hut one attempt has ever been 
made, with an> degree of success, to solve so interesting a 
problem. The late Mr. Wedgwood invented an instrument 
with this \iew,’ funndid on the piineiple ih'it 11 iv i-onlracts in 
Voi \1. \ 
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its dimensions in proportion to the intensity of the heat to 
which it is exposed. His experiments and results are alone 
referred to in books of science upon this subject, but the py* 
ronieter itself has long fallen into disuse, partly from the 
difficulty of obtaining clay-pieces of an uniform composition, 
but chiefly ftOfii the discovery that a long continuance of a 
lower degree of heat produces the same effect of contraction as 
the shorter continuance of a higlicr degree. 

Being struck with the importance of the sut'ject, I have 
lately bestowed much of my time, and made many fruitless 
endeavours to attain this desirable object. At length, however, 
I flatter myself that I have been fortunate enough to combine 
an instrument extremely simple in its construction, very ma¬ 
nageable in its use, not liable to injury, when injured easily re¬ 
paired, and which will extend the scale of the thermometer, 
at least to the fusing point of cast iron. Its sensibility also is 
very great, considered with regard to the extensive range which 
it is destined to measure. A change of about seven degrees of 
Fahrenheit’s scale is distinctly indicated by it, while, on the 
other hand, every degree of Wedgwo«»d’s pyrometer was calcu¬ 
lated to be equivalent to 130° of the hanie thermometer. 

The results which I have obtained with this instrument differ, 
unfortunately, very widely from those of Mr. Wedgwood, but 
I shall, as I proceed, state my reasons for ]Klic\ing that mine 
arc the more accurate of the two. 1 shall not enumerate the 
different steps by which I proceeded, but shall at once describe 
the pyrometer iii the most perfect state which my hitherto 
limited experience of its use enables me to .suggest. 

Plate VI., ffg. 1, represents the instrument drawn to the 
scale at the side of the plate. Fig. 2 represents a part of the 
same of half the real dimensions. 'I'he tube a 6 c is made of 
black-lead earthen ware, and the shoulder in its centre is* 
moulded in its construction. Tlic extremity a is close, and the 
extremity c open; d is a ferule of brass into which the end of 
the black-lead tube is accurately flttcd, and to which the scale 
efyhh attached. In the inside of the tube a be lying upon 



311 


Daniell ou a New Pyrometer. 

it, and extending to 6 is a bar of plaUnum 10.2 inches long, 
and 0.14 of an inch in diameter. It is immovably fixed at a 
by a nut and screw of the same metal on the outside, and a pin 
or shoulder ou the inside. It is likewise confined to its place 
at & by a small perforated plate of platinum through which it 
passes. From its end 6, proceeds a fine platinum a^ire of 
about 3 g „ of an inch diameter, and coming out of the tube at 
(I passes two or three times round the axis of the wheel t, fixed 
on the back of the scale efg h, and represented at fig. 2. Jt 
is then bent back and attached to the extremity of a slight 
spring m which is stretched on the outside of the brass 

ferule, and fixed by a pin at n. The wire is thus kept extended 
by the action of the spring. Thu axis of the wheel i is 0.062 
of an inch in diameter, and the wheel itself is tootlied and plays 
into the teeth of another smaller wheel k. This smaller wheel 
is \ the diameter of the larger, and carries on its circumference 
the number of teeth. To its axis, which passes through the 
centre of the scale ef g h, is attached the index 1. Now the 
theory of this combination is, that any alteration of the relative 
lengths of the metal wires and earthen tube will cause the wheel 
t to move from the action of the spring m n, which motion will 
be iiiultiplicd three times by the wheel k, and measured by the 
index 1. The scale is divided into 360°. Instead of passing 
the fine platinum wiiu round the axis of the wheel it has been 
found better in practice to attach a short silken thread to its 
extiemity, and pass that round and fix it to tlic spring. The 
dimensions, which 1 have stated above, may, of course, be 
varied to suit difierenl purposes. Nothing depends upon their 
nice adjustment, or upon intricate calculation. The value of 
the degrees, it will be seen in the sequel, is determined for 
each instrument by two fixed points in a manner perfectly 
analogous to the graduation of a thermometer. 

If the extremity of the instrument a 6 be now gently heated 
the index will be seen to move forward wiUi a gradual and 
very equal motion, and by careful cooling, will return as 
gradually from the point from which it started. The accession 

Y 2 
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of beat causes the metal bar and wire to expand more than the 
earthen tabe: the eonaeqaence is, that die action of the filing 
alwajrs heqiing the wire tight draws the nhcel round. In 
cooling the metal again contracts, and restores the spring to its 
former degree of teBBkm. 

If instead of headag die instroment gradually, it be plunged 
at once into a brisk fire up to die shoulder b, the index will 
at first move back some 10^ or 20°: it will then become sta¬ 
tionary for a short interval and afterwards tno\c rapidly forward. 
The reason of this is that the sudden application of a high heat 
causes the tube to expand before its efibet is felt by die in¬ 
cluded bar, the consequence is that the bar bicuiuea relatively 
shorter, and the eflect of contraction is produced upon the 
wheels; but direedy that the influence of the heat reaclieb the 
nietaljitrapidly overtakes the counter expansion of the tube, and 
the index immediately moves forward to the point which it would 
have attained if it had been gradually licatcd. The reiersc of 
this takes place if it be suddenly taken from a high temperature 
into the cold air. This is one beautiful testimony of the de¬ 
licacy and accuracy of the instrument. It is well known that 
an analogous eflect is produced upon a thermometer under 
similar circumstances; if its bulb be placed suddenly in die 
flame of a caudle, or it be otherwise suddenly heated, Uh* 
mercury will appeal to fall in the tube, that is to say, the ex¬ 
pansion of the glass momentarily exceeds that of the metal. 

After having ascertained that the eflect of the combination was 
such as I had anticipated, and that the index moved forward 
regularly in proportion to the heat applied, and returned in 
cooling to the point from which it set out, my next object was 
to ascertain, if this effect were perfectly equable, and to obtain 
the value of the degrees, if possible, in degrees of the ther¬ 
mometer. 

For this purpose 1 procured a cast-iron ca^e, one foot in 
length, two inches wide, and two inches and a half deep, in 
•which wa< a pai titioii one inch from the end. In the centre 
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of tills end, and in the partition, were round holea which 
just admitted the stem of the pyrometer. The instrument 
was passed through these holes up to the shoulder, 
the small division of the case was then tightly stuffed with 
tow and lute, and the larger division was filled with merunry. 
The whole length of tlie platinnm bar was thus immersed in 
that metal. Ihc apparatus so arranged, with the needle 
pointing to 0^. and the temperature of the air being about 60°, 
was placed over two Argand lamps, or a small furnace, and 
gradually heated. The index of the pyrometer moved slowly and 
steadily forward from 0, and when it had reached 85° the mercury 
boiled rapidly. It was kept in a state of ebullition for half an 
hour, and the index remained stationary at that point. The 
strong coni'ussions, indeed, of the boiling metal caused Uie 
needle to vibrate, but its motion was confined between the 
degrees of 83 and 85. Now, if wc assume the boiling point of 
ntcreury, under tlic pressure of tlie atmosphere, to be 656° of 
Fahrenheit’s scale, as wc are justified in doing from the best 
authorities, and deduct 56° fur Uie temperature of the air when 
tire pyrometer stood at 0°. Wc have 85° degrees of the py¬ 
rometer equivalent to 000° of the tlicrmomcter, making each 
degree of the former equal to about 7.0 of the latter. 

Having in this mauncr calculated the value of tiro degrees, I 
proceeded to ascertain the equability of the expansion through* 
out the lliermometric scale. The same apparatus was made 
use of with the addition of » thermometer plunged into the 
mercury. The heat was applied very carefully and gradually, 
and the progress of the ta o luatiuments was compared at every 
50° of the thermometer, botli in heating and cooling. The re¬ 
sults of the experiment arc contained.in the following table. 
The first column contains intervals of 50° of Fahrenheit’s ther¬ 
mometer ; the second shews what die corresponding degrees 
of the pyrometer ought to have been, by calculatioo from 
the former experiment: the third exhibits the actual ascent 
of the index while heating; and Uic fourth its^descent when 
cooling. 
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1 

PYROMETER. | 

Calrml^ 

tIOll. 

Kt|tfnnitnt. 

Aaccni. | DncrnL 

o 

o 1 

0 

0 

60 

7.2 

7.2 

8.0 

100 

14.4 

14.0 

15.5 

160 

21.6 

22.6 

23.0 

200 

28.8 

30.5 

30.0 

250 

36.0 

38.5 

36.5 

300 

43.2 

45.5 

43.5 

360 

50.4 

51.5 

50.5 

400 

57.6 

58.5 

.57.5 

450 

64.8 

66.9 

6.5.0 

.600 

72.0 

73.5 

72..j 

550 

7.0.2 

77.0 

79.7 

580 

83.6 

84. 

... . . 

600 

86.4 

■ ■■ ^ 


656 

9.3.6 

Ml nan boiU 


The exact point of ()00° it a'as inipos$il)lc to i oinparu with 
any safety to a close thermometer. The point of 680° agreed 
▼cry well in the ascent, but too rapid cooling prevented me 
from catching it on the return. 

Wlren the difficulty of comparing the fine divisions of two 
instruments so situated, and both in prog^essi^c motion, is con¬ 
sidered, this will no doubt be regarded as a v<Ty close agree¬ 
ment, and quite sufficient to establish the fact of the equability 
of expansion of both the tube and the metal bar. The experi¬ 
ment has been often repeated with a perfect accordance of result. 
On one occasion, the lamps employed to heat the mercurial 
bath had been placed accidentally nearer to one extremity than 
the other: not having attended to this circumstance, I was 
surprised not to find the usual accordance between the pyro¬ 
meter and the thermometer; but, upon considering the matter, 
I placed a thermometer at each end of the bath, and found that 
there was a difiercncc of 30° between the two, and the pyro- 
'meter indicated as nearly as possible the mean. I was not pre¬ 
viously acquainted with the {tossibilily of such a difference 
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(’xisling^ ill :i bath of thig fluid, however unequally heated ; but, 
upon inquiry since, t find that the rbtbATk hqp been often made. 
The result has afforded another very; satisfi^tory testimony of 
the delicacy of the pyrometer, and proves mat it will very ar- 
curatcly indicate the mean of the temperati^e to which the bar 
is exposed. It is for the purpose of ensuring the application of 
heal always to the same point exactly, that the shoulder is made 
oil the tube denoting the depth to wliich Ui^ instrument should 
invuiiubly b( immersed. 

1 shall now proceed to tuumerate some pricautions which 
.lie iiecessaty to be taken in the construction and use of the 
pyiuiiictci, eNpeeially when intended for the observation of very 
hi>;li temperatures, siieh as that of the fusion of iron. I have 
sell (ted till black-lead eaillicn ware, after scvliuI trials of other 
iii.Ucii.'ils, on aeeoiiiit of the equability of its expansion, its 
iiifusibility a* high tinqaratures, and tin* perfect manner in 
u'liieh It sustains sudden tiausitions from heat to cold. I have 
nut only lepeatedly lakiii the tubes at once from a white heat 
into a cold atinuspliere, but liave plunged tlicni when red hot into 
cold water without thcii sustaining any injury whatever. Tlic 
heat at which this ware is coninionly baked is not very high, and 
I eoiisider It iiocessarv toeusuic accuracy, that the tube should 
have been exposed for some time to a temperature at least equal 
to the highest which it is intended to measure with the pyro¬ 
meter. For this purpose those which 1 have made use of were 
placed in an iron-founder’s furnace. After this operation they 
assumed exteriorly a brown ajipearance, but were as soft and as 
easily cut as before. \\ hen it is required to expose the pyro¬ 
meter to a naked fire, it is proper to furnish it witli an exterior 
tube of the sanu*, or some other waie which is easily fitted to 
the shoulder by grinding; otherwise the fuel is apt to act as a 
flux upon the tube, which, becoming vitrified, will ciack with 
sudden transitions of temperature. This precaution is nut so 
necessary when a muffle is used, but is perhaps always ad¬ 
visable at very high heats. 

When it is proposed to keep the pyrometer for a long ti»ic 
111 A vf'iy strong fire, a piece of cloth may lie wrappt'd jouud the 
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br4»« f«nile atiA u||>cr part of the tube, and |wpt •laoMt witii 
water to guard agaipat tpo gffat an accumulatino oC heat in 
tint part. 1 bavo, aot, bowav^r, m}self had oci'aaion.to mabe 
juao pf tills exp(;djeut» althengh J bavc kept the instrument for 
half an hour at a. tu^a s>t thu teuipuralurc of fused iron. Hie 
Uack'-leaditt jto very bad a conductor of bcut, that its traus- 
luission is very alow from one end to the other. 

Tlie value of the degrees of each instrument must bo tiikcn 
for itself, and this is very easily done by means of the apparatus 
before described. Xhe boiling of mercury furniblus an ad¬ 
mirable fixed point for this purpose. The number of degrees 
equivalent to G5G° of Fahrenheit should be inarkid upon tin- 
scale. 

The motion of the index, as bofoio stated, is \Liy aiadual, 
and it stops directly the intensity of the fire ceases to ineiease. 
The differenoe of a greater i>r less diaught of air in a furnace is 
instantly denoted by it. lii the furnace uhich 1 lia\e been in 
the habit of employing, the opining of a siiiall dooi iiist.uitly 
increased the ad\ancc of the needle, and ih< closing it us sud¬ 
denly checked it. When pro]icrly nuiuaged in cooling, the 
needle never failed to retiiiii within tao or three degrees of the 
commencement of the scale; but to eiiaurc this cflect, it is 
necessary that the instrumcul should be cooled very gradually 
in the furnace to which it has been applied, or that it should ho 
removed suddenly and at once into the cold air. If it be with¬ 
drawn gradually, the partial cooling is apt to produce a slight 
alteration in the form of the tube, the effect of unequal con¬ 
traction. From this cause 1 have seen the index nut return 
within twenty or thirty degrees of the point from whence it 
set out. This small deviation in the foim of the tube when 
it occurs is not of any serious prartical consecpiencc as the 
index may always be. set at the beginning of an experiment, to 
the commencement of the scale, or to the temperature of the 
air, without in any vray affecting the accuracy of the subsequent 
observations. 

1 shall conclude by reroiding the results of some ex|ierliiipiits 
which 1 have tried u{)on the fusing point of some of the inctuls. 



ff 


‘317* 


Dilhiell dn a' 

» 

<■1 do not«ffl‘rtfiem «• ^sitive tud'acctiMtte determinations of 
ly different degrees, but only as tteaSret* s^tprolciiliatians than 
any that hare yet been famished ftttih y Wal obsecration. The 
only method which 1 have yet had it 11)140]^ JioWtif *to ddOptfor 
this purpose, 1 do not consider to be susct^ble'of iOfsolute ac¬ 
curacy. The arrimgement made, con^ed^Of a tniffle of blade- 
lead placed ill an excellent draught-furnace. This muffle was 
furnished with a door through a round hde in which' the stem 
of the pyrometer was passed Up to the shoulder. Another hole 
ill the top of the door which could be Stopped at pleasure, ad- 
niiltud a full \icw of' the interior. The metal to be tried was 
placed in a small black-lead icceptacle of the same thickness 
as th ' pyroiiiclcM tube, in the middle of the muffle. Now it is 
cMdi'iit that the pyioineter so situated would indicate the mean 
IwMt of the whole of the muffle, which heat might and did vary 
Ill dirt'eicnt piiit^. Of two pieces of silver, of the some size, 
I laeid within an inch of each other, one fused some time before 
lh(> otiu'i. Every pneaution was taken to place the metal to 
he tried us niai as pnssibh' tu that part jvhere the mean heat 
piobably CMsUd. but still the method is not susceptible of cx- 
tieinc precision. Means might be rontrived tp surround the in¬ 
strument with the metal in u slate of fusion much in tlic same 
manner as it is surrounded with mercury foi the purpose of 
graduation, hut this would require particular opportunities 
which it is tu be hoped that those W’ill avail themselves of who 
have them in their power. The expeiimcnts were repeated 
more than once with a very close agreement of results, but tiie 
fusing point of silver is most to be relied on, as having been 
furnished by tlirec different trials, all of tlicm agieeing to a 
degree. * 

P^iom. Thcnn. 

Boiling point of metcury ... 92 =: 644 

Fusing point of tin. 63 =: 441 

Ditto bismuth ... 66 ss 462 

Ditto lead .... K7 = 609 

Ditto zinc .... 94 s: 648 
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These foar last points were all determined by placing the 
mnffle avee two Argand lamps. 

P>roin. Thcrni. 


Fesing point of brass .... 2G7 = 1869 

Ditto pure silver. 319 = 2233 

Ditto copper. 364 =: 2648 

Ditto gold. 370 = 2690 

Ditto cast iron.49' = 3479 

A red brat just visible in the day¬ 
light is about ...... 140= 980 

The heat of a common parlour fire 163 = 1141 


The difference between most 
Mr. Wedgwood is indeed 
the same points is as follows 


of these results, and those nl 
enormous. Tils diierminatioii of 


Mercury boils. 

r\ioiii. Tliriiii. 

-:i. 600 

Red heat fullv visible in the 

dark ...... . 

-1. = !M7 

Ditto in the day-light . . 

0. = 1077 

Brass melts . 

.f2I = 3807 

Copper. 

27 = 4587 

Fine silver. 

28 = 4717 

Fine gold. 

32 = 5237 

Cast iron. 

130 =17977 


When the nature of the two pyrometers is ronsidered, and the 
principles upon which they arc founded, there will not exist, I 
trust, much doubt, as to the degree of conddcucc to which each 
is entitled. It must be recollected, that the r({iin] expansion of 
platinum, with equal increments of heat, is one of the b( si 
established facts of natural philosophy, while the equal con¬ 
traction uf clay, is an assumption which has been disputed, if 
not disproved. The instrument which 1 have proposed, has 
the farther advantage of confirming the indications of its as¬ 
cent when heating, hy its gradual return to its original state 
when cooling, an advantage which is totally uncompensated 
in that of Mr. Wedgwood. There, is yet, another argument. 
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drawn from a very different method of reaaoaiug:, which I 
think will convince those who are at all conversant with the 
effects of heat upon metals, and the management of a furnace. 
Mr. Wedgwood fixes the heat of an enamelling fnmacc, at 
1and the fusing point of fine silver at very considerably 
more than double, viz., 4717°. Now, any body almost knows, 
how very soon silver melts after it has attained a bright red 
heat, and every practical chemist has observed it to his cost, 
when working with silver crucibles. Neither the consumption 
of fuel, nor the increase of the air-draught, necessary to 
produce this effect, can warrant us in supposing that the fusing 
point of silver is times higher than a red heat, fully visible 
in day-light. Neither on the same grounds, is it possible to 
admit that a full red-heat being 1077°, and the welding heat of 
iron 12,777°, that the fusing point of cast iron can be more 
than 5000° higher. The welding of iron must surely be con¬ 
sidered as incipient fusion. 

Much, however, very much remains to be done in this wide 
Held of research ; and when it is cousidcred, what important 
results have arisen from the accurate estimation of the degrees 
of heat, comprehended within the scale of that invaluable instru¬ 
ment, the thermometer, it is surely sufficient to inspire ardour 
ill our inquiries, into the almost boundless range of which that 
instrument measures comparatively so small a part. Happy 
indeed shall 1 be, if it shall be found that I have been fortunate 
enough to surest the means of advancing one step in a pur¬ 
suit, which promises so much benefit to science and die arts. 

I ahall now terminate this paper by the record of two facts, 
which although not in immediate connexion with the previous 
inquiry, have aiiscn collaterally from it, and I believe are new 
and worthy of attention. The first is, that mercury amalgar 
mates readily with platinum at about its boiling temperature. 
The combination is very intimate, and it requires a strong red 
heat to volatilize the mercury from it; the platinum is then 
left in a honcy-combed or dissected state. 

The second is, that a piece of cast iron strongly heated, and 
afterwards slowly coolt-d in a muffle, became covered with 



320 Dani ^-011 a Nena Pyt'otiutir. 

smltll iMit vetj distinct octobedral and tetrahedml jcrystaisy of 
bhuik oxide of iMd. ■ llte specimen which 1 have preserved, 4i 
very pretty, and the iaeets of the crystals very perfect and 
brilliaoti 

The pyrometers are made and sold by Mr. Newman, Lisle- 
Street, to whose ready coniprchension and execution of my 
ideas, I am much indebted. 


Abt. Xll. Reptj^ to some farther Obsermtiom atul JLipe- 
rhaaits, relative to the EiglUh Pair of ]\ervesj by Dr. 
Hastings, Phtfsician to the Worcester InJinnarjf. Bif 
Sw D. Buoughton, Mem. iioif. Col. of bar.y Surgeon to 
the St» George's and St. Jauws's Disju-nsary, and in II. 
M,*8 2d Jiegt. of JJfe Guards; ina letter to the Vi\i\‘Yovi. 

'Deak Sir, 

In the Observations and lilxpoiiinriits whirli yon did mo 
the Ihvonr to publish in .lanunry lu^t, I (ndi avouied to n\oid 
the mazes of sprciilation and arj^uinent, aiid to eontino the 
attention of my readers to simple didurtioiib from facts. 
Wishing to avoid every thing likely to piomolc* discussion, my 
anticipations of setting the question at rest were rendered 
more confident from the knowledge, that my evporiments tended 
to confirm the opinions of the best physiologists of the day, 
and probably of a large majority of the profession. Some 
observations upon my paper, having appeared in your journal 
for April last, by a Dr. Hastings of Worcester, containing yross 
wisTepresentations of my statements, I am somewhat reluctantly 
compelled to appeal from so very unfair an attack. 

When an Author appears purposely striving to misrepresent, 
some suspicion as to the motive which influences him will 
naturally arise; and, the impartial reader may probably enter¬ 
tain some doubts respecting the candour of an opponent, when 
informed that he is the puful, assistant, and zealous advocate 
of the doctrines of the master, at whose “ UnmuUei foot” he 
has received his education, lii fact. Dr. Hastrags is the 
“ grand 'Caterer and dry nurso" of Dr. Wilson Philip’s expcii- 
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ineoti,*aud>iierv0u8-galTanic theoiy.* And according;ly while 
the great mui it employed in grappling with “ the grown 
lerpent*/' it naturally fiilla to the diacipla’t eharga to deal 
with the “ insolent worm," who presumes to turn upon his 
Master’s dortrine. 

Tile authorities which I quoted were merely intended to 
exhibit a general view of what is known, relative to the influ¬ 
ence of the par vagiim in the animal economy, and whether it 
made for, or against me, was a matter of indifierence, as I had 
no object to serve, but that of submitting trnth to the test of 
experiment, upon a point which seems never till of late, to have 
been particularly inquired into, though often noticed collaterally. 
Tliat the result of my observations is not at variance with those 
quoted, (as Dr. Hastings asserts it to be,) no unbikssed reader 
can full to perceive, from the very ajqiarent circumstances of 
the rurictij of accounts given of the eflects of dividing the eighth 
pair of Nerves, and the express opinion of Le Gallois, that, 
though the most obviously urgent symptom is often the afiec- 
tion of the stomach, yet he found the disturbance of its func¬ 
tions extremely variable in degree in different species of animals, 
and at different ages, and even in the same species of animals. 
Di. Hastings endeavours to shew that Le Gallois docs not 
favour the idea of the disturbance of the stomach arising from 
that of the lung'. But, it will be found on reference, that he 
particularly asserts it to bo liis opinion, that the affection of the 
stomach is a secondary effect, not constant^ and variable vi 
degree, (excepting efforts to vomit, which always occur from the 
first shock of the operation,) and that that of the thoracic viscera 
is constant, and by its influence on the circulation reduces the 
functions of life to a stale which finally renders tliem iiicnpablo 
of continuance. So much (br my being “ contradicted by all 
former and cotemporary experience," and, that “ no fact is 
better made out, than that tlie gastric secretions immediately 
cease on dividing the par vagum in the neck universally." 

Among our cotemporaries, I am accused of omitting the 


hfie tlir cuiilroter^y betMceii Di. jJson Pliilipi aud Dr. Alivitii. 
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experiment! of a Dr.' Clarke Abel, another “ Daniel come to 
judgment" But, though he may possibly be what the transjio- 
iition of Am Monies would unquestionably make him, it was 
sufficient for my purpose that I stated Dr. Wilson Philip did 
not stand alone and unsupported in his argument 

Dr. Hastings takes it upon himself to put the ignorant on 
their gpiard against being misled by my application of the 
term digestion ; and explaius to them what it really uieaus. 
Possibly the reader, like the lady in the farce, may say, “ Here 
are two very civil gentlemen trying to make tliemselves under¬ 
stood, but the interpreter is tlie most difficult to comprehend 
of the two." 

Then we have a playful quibble about mucus and chyme, in 
which my meaning is ingeniously perverted. 1 used the word 
ntuetts instead of chyme, because I wished to state simply the 
fact as it appeared to me, leaving it open to others to judge 
from their own experience of the truth of my suggestions'. 
Had Dr. Hastings followed this general rule, by which 1 
govern myself, in detailing his experiments, it would have been 
more fair, instead of ad(^ting the self dtetum style, and thus 
giving us no means of judging fur ourselves. In place of say¬ 
ing such and such were the results of certain exp^iments, it 
seems to me more candid to note the exact appearances, leaving 
it open to others to form their own opinions as to the indica¬ 
tions of such appearances. For, it is the great misfortune of 
almost every art and science, that their professors are too apt 
to imagine theories without the experience of facts, which they 
afterwards warp to support their own views, rather than in 
aiding the cause of truth; and which is pretty much the same 
as erecting a structure before die foundation is secured. 

But I^ave yet a graver charge to bring forward; no less than 
a palpable miarepreseatation, absolutely unwarranted by any ties 
or debts of gratitude, that may be due between Dr. Wilson 


* Ur* Wilson Philip says, this semi-fluid Is the mucus of the stomach, 
and not chyme. 1 heliere it to he the result of combination of gastric 
fluid wilh the parsley, and not secreted origInaUy in the form described. 
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Philip and his tyro. The reader is informed that in the whole, 
or the greater part of my experiments no alteration in the food 
was observable, hut in its different degrees of brownness. 
Whereas, the case really stands thus: not wishing to ihtigue 
my readers with a repetition of the same detail of appearances 
after every experiment separately and in succession, 1 contented 
my self, having once named the appearances after death, with 
stating that //o deviation in them was observed, tn the succeeding 
experiments^ from those noticed antecedently, excepting the brown 
tint of the parsley; thereby obviously meaning to imply, that 
similar apjicaratices site toed themselves in the succeeding experi¬ 
ments to those of the preceding. How then can Dr. Hastings 
vonlurc to state, as a man of veracity, that in a larg^ majorhy 
of my eN]>eriments, nothing appeared in the food and the 
stomach when examined, but tlie brownish colour of the former, 
and tlienec argue dial the food was unaltered ? How can he 
suppose that 1 should b(> incautious enough to bring forward 
such evidences in proof of the continuance of digestion, if it 
were as he represents it ^ I regret that I am compelled to 
lengthen tliese remarks, but I must in justice to my own repu¬ 
tation, and to the cause I have espoused, contradict the follow¬ 
ing assertions:— 

First, that 1 did not compare animals fasted and fed, but 
not operated upon, with those similarly prepared and operated 
on. My answer is, that 1 did so and have mentioned it. 
Secondly, that I did not observe after death whether the eighth 
pair of nerves in the dog, were divided. 1 again answer that I 
did so, and have mentioned it in this, and every other ease. 
As to the objection that this dog may have vomited up his 
milk at night, since it does not appear that I watched him all 
night: I certainly did not feel it necessary that 1 should keep 
watch, but I took care to place him under such cireamstances, 
as would have rendered it impossible for me not to have per¬ 
ceived it, if he had rejected any more milk after the last he 
took. Moreover how else came the whey to be found in the 
stomach, and the curd disappeared, but from llic decomposition 
of the milk by the gastric fluid, and digestion of the curd? 
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Thirdly, that the nerves may hare re-united.. I again answer 
to this, that I found the divided ends of the nerves uniformly 
separate and apart from each other. Nor can I credit the 
possibility of so quick a re-union. From experiments per¬ 
formed by Mr. Sewel at the Veterinary College. I believe it to 
be impossible, and also that the rc-unioii is slow and imperfert 
in its sensibility. 

Fourthly, tliat the three horses cited, make against me 
most fatally. To tliis last charge I answer that the first 
died in an hour, so that no inspection was made of tlie 
stomach. 

The objection to the second horse, which lived fifty hours, 
and was qaiie well twenty-four of them, is, that the food wii<> 
not weighed before eaten, and after death. It is true, it was 
not, because, even Mr. Field's stable-boy could purcei\(', with¬ 
out tire aid of scales, that the quantity of hay found in the 
stomach was so much less than that eaten, that (as a liorsc 
can't vomit,} it was evident much luid heen digtsUtl, csptcially 
as the cohn was empty. As he was eating just before he died, 
this accounts for the small portion of hay in the stomaeb. The 
third horse, was a single instance (of fifteen experiments,) of 
no digestion having gone on, after di\ision of the nerves; thus 
shewing the analogy between the experience of former, and 
colemporary writers on the subject, and myself, as to the 
variability of the effects, always excepting the advocates of the 
doctrine which ascribes digestion entirely to the agency of the 
nerves of the cighdi pair. 

In the present general eagerness for information and novelty, 
some of other habits and callings take an interest in specula¬ 
tive inquiries; and among such, many may be seduced into a 
belief of the most visionary theories. It is right, tlicrefore, 
that these should be put upon their guard, and assuredly just 
mid natural that I should not allow the force of my experi¬ 
ments and remarks to hazard the danger attendant upon mis¬ 
representations and idle (juibblcs, for the correction of which, 
this letter is solely written. Having discharged this duty, 1 
beg leave to decline all further controver-v, which miihl 

• Cp 
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otlierwUe become as interminable, as it is to all appearance’, 
useless to the cause of science. 

I remain, dear Sir, yours, 

S. D. BnouonTON. 

Great Marlborouqh-St., 

AprU 1821. 

Since the above letter has lain at the Publisher's, I 
have been gratified by a personal acquaintance with Dr. Wilson 
Philip; who, with a degree of zeal unrivalled, and candour 
worthy of imitation in others, has been occupied of late in 
retracing the ground formerly trodden; for the purpose of 
settling the doubts cast upon his alleged results, to the satis- 
faclion (if possible) of all parties. How far this desirable end 
is ultained, the following notice will shew. 

Aftci the usual fasting, and subsequent feeding with parsley, 
the ugblh jjair of nerves were divided in the necks of three 
rabbits. One was submitted to the galvanic influence, after 
the usual manner of Dr. Philip, and tlie other two were left 
to tliemselvcs. After a few hours the two latter were succes¬ 
sively killed, and tn both digestion was perfect. The galvanised 
rabbit was then destroyed, and in the stomach of this animal 
the parsley had undergone verg little alteration. J may add, 
with respect to the respiration of the latter rabbit, that, 
ihough there was a rliffereace more or less observable at times 
in its breathing, yet, that it did not continue throughout the 
experiment to breathe freely and naturally. Whatever differ¬ 
ence was observable was ta favour nf the galvanic influence, 
which was occasionally interrupted for a time. 

Dr. Wilson Philip acknowledged (in the most candid manner,) 
the results of these experiments, so contrary to his alleged 
roust ant experience, and felt himself called upon to persevere 
in his endeavours, to ascertain the cause of such a striking 
difference between these and Dr. Hastings’ results. Several 
rabbits were subsequently operated upon, in the usual manner, 
witli one exception, and that, it appears, a most important one. 
The nerves being divided, pains were taken to keep their 
extremities asunder, so as entirely to prevent any contact 
\ui. \1. Z 
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•hoHteOO ft pl«» aioayi adopted (aayi Dn. Philip,) by 
HftMinga, who maide' «0 Dr. Wton FfaUip'a cxporinenti fiu 
him. la all the Tabbite lo traded, aad some, m which a piece 
of the nerve was cut out, including; two rabbits sent by Dr. 
Hastings from Worcester after being killed, it was much to my 
surprise, that diough in all there was more or less digested 

I 

pauiley to be found, yet in none had digestion gone on su com¬ 
pletely, aa in my own experiments, and in the two first rabbits 
mentioned above. 

The difference indeed was very striking, so mut-b so as to 
afford strong grounds for supposing that Dr. Wilson Philip was 
correct in believing that in the different modes of dividing the 
nerves was to be found the cause of the difTercnt results; and 
there is to be attributed a ])ower in the nerves, to rarry on the 
‘ influence of the brain, after they are divided simply, without 
any obstruction to their subsequently coming into contact. 

At the suggestion of Mr. Andrew Knight, who 1ms taken 
much interest in these experiments, and afforded U!> the advan¬ 
tages of his ingenious and philosophic mind, Dr. Wilson 
Philip once again resorted to his usual experiment with gal¬ 
vanism, having two other rabbits simply operated upon (after 
the manner of Dr. Hastings,) as a comparative experiment 

The galvanised rabbit had remained singularly quiet Uie 
whole time, breathing freely, and with no more apparent 
distress than the twitches usually produced by the g^alvanic 
influence, which in this case was uninterruptedly kept up. The 
other rabbits laboured strongly in their breatliing. They were 
all three killed at the same period, and their stomachs succes¬ 
sively opened. In the two non-galvaniscd rabbits, digestion 
had scarcely made any progress^ but in that galvanised, it was 
perfect, in the manner, to all appearance, avowed by Dr. Wilson 
Philip and his supporters. However we may differ in opinion, 
as to the real state of the food in the non-galvanised rabbits, 
as to Dr, Wilson Philip's theory, or, as to the cause of the 
formation of chyme and chyle being found under the influence 
of a galvanic battery. Dr. Wilson Philip cannot be denied the 
XMiitof correctness in hix assertions,'(hitberjto ghfQqet mver- 
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•tllf diatnuiie^leltitiye lo the itopW ftict-of « eertam pover 
9f galraaieni prodaciag digeatioiit aAfer>>^«ridip 9 tbe dgMi 
pait of iier?ea, andn drcuBBtaiioea ini ariiieh it «i impeded 
without the galvanism. 

It is also the merit o£ Dr. Wilson Philip^t:hat he hna dia- 
eoverbd cause for believing that nervea can bourny d^,tnfla« 
ence of the brain, after being simply divided, and no inenns 
used to obstruct their extremities coming into contaot 
It is proper to state that the President and several members 
of the Iloyal Society, and of the Colleges of Physicians and 
Surgeons, among whom were Mr. Brodie and myself, inspected 
the progress of these experiments, which were carried on under 
the ennstant superintendence of Dr. Wilson Philip, 

I beg leave to take this opportunity of apologising to M. 
Majendie, whu has honoured me by Ae puUication of the 
greater part of my experiments in his Jotirnal of Phygiology, 
for stating that he had not performed similar experiments him¬ 
self. The error arose from my not, at the time 1 wrote, having 
seen the second volume of his Phyaiologu, 

It is a great gratification to me to find, that a physiologist 
of such high reputation as M. Majendie diould concur with 
roe on the subject of my experiments; and that bis similar 
results, from dividing the nerves below their distribution to 
the lungs, favour tiic idea of the state of the respiration after 
dividing the nerves above being the probable cause of the 
interruptions to perfect digestion. 

Great Xarlborovyh-Streetf Jwe 1821. 


Akt. XIII. A Letter tg Mr. Samvel Parked, occasioned 
by hif Observations on the “ Oit Question.** By 
Hjcuaso PUILUPS, FJI1S.E. SfC.* 

Sm, * 

It is not my intention to notice every statement conUuned 
in your ** Additional OJ^ervations on fhe Oil QueHton ; I shall 

* Sn VtMtnalqf Seienee,'lAtfr(ifure, and the Arh, Nos 3tX! and XXI. 
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lelect Certain passages to show the chahicter of the means ttf 
which you have resorted, for the purpose of obtaining what 
you term ** triumphant succets,” and then-leave you to enjoy it. 

For the sake of reference 1 shall call your first paper the 
OhservaiioHS, and the second the Reply; between the styles 
of ^hi||^ there Ts an amusing difference. In the Obsm-nfiotis 
you nearly confine yourself to the statement, or misrepresenta¬ 
tion or suppression of evidence; but in your Reply yon take a 
more elevated flight, and quote Horace and Pcrsiiis and 
Virgil, with a facility truly surprising to those who know you. 

You must of course be right about swe* t adds and sih nl 
explosions: the first expression is correct because yon bor¬ 
rowed it; the second is absurd, because it was used I>y an 
opponent. Explosion with imst, a term uliicli you employ 
and defend, docs not neccssaiily imply, you say, tliat llicru 
maybe noiseless explosions: and you iuroriu us in the 7iVy;///that 
an explosion is a hissing or an iiifiTior kind of noisewhilst 
in the Chemical Catechism, yon describe an explosion us having 

P 

nearly killed Pilatre de Rosier, although it took place ouly in 
his mouth; and in your laboratory an explosion or iiifcrior 
hissing noise shattered several twelve-gallon glass receivers 
into ten thousand pieces. So much for your ridiculous contra¬ 
dictions ; I shall presently notice your serious ones. 

Speaking of the Associates (meaning those who replied to 
your Observations*) you say, p. 92, note) “ they have 

made two calculations as to the quantity of oil which their vc.sscl 
would hold, viz., one at p. 44, and the other at p. .'>1 of their 
book. And though they are calculations which any school¬ 
boy could have made, they arc both erroneous.” 


* See Rtmarkt on ■ couimunteation pubwhed in No. XX. of thr Jamal 
Sf Sdence, and the Arts, entitled ‘ Obtcrvetioiu on tlie Qieniical Part of 
tbe Evidence, given upon tlic late trial of the action bronght by Messrs. 
Severn, King and Co., against die Imperial Iiisiininre Company. By 
Samuel Parkei, P.T..«., M.G.S., t[e: By Kichard Phillips, V.ll.S.E. ^e., 
Philip Taylor, J.G. Cliildrca, F.ttS., John Martincan, Jun', John 
Bo&tock, M.D., F.ll.S., tfe., and John Taj lor, M.G.8. 
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■ I depy this, and assert that they arc both correct Mr. 
Children, after mentioning the si 7 <e of the vessel, viz., 3 feet 
long, 16 inches wide and 16 inches deep, says this measure¬ 
ment reduced to cubic inches gives the capacity of the vessel 
equal to 8100” (Remarks, p. 44.) Dr. Bostock having also quoted 
the dimensions of the vessel as above given, says, “ which 
will give a capacity of 8,100 cubic inches”. (Remarks, p. 51.) 
Now unless you arc prepared to deny that 16 x 15=226x 36 
=8100, both these “ calculations as to the quantity of oil the 
vessel would hold” are correct. 

It is indeed Inie, that in one part of Dr. Bostock’s statement, 

(i is erroneously piintod instead of .6; but the result is not 
alTuctcd hy it, for he hn'> correctly calculated both the capacity 
of the lioilcr, nnd the degree of expansion which the oil under¬ 
goes hy heating. Mr. Children has certainly committed an 
error in alloiiing for the cxpanbioii of the oil, but W'hy hare you 
not pointed it out ' Because to have made Uic correction 
would haw cjinieted you of greater error; and therefore you 
applied your guieiul rule for unpleasant and inconvenient 
evidence, and suppresbod it. In adding two numbers together, 
All. Children intending to admit even more expansion than you 
state oil to undergo, allowed the unoccupied space of the boiler 
to be only 970 instead of 1170 cubic inches. 

I next notuc tl>u following passage from p. 06 of your Rqily, 
“ But when 1 e\aiuiuc the volume which has been put forth, 
and perceive thai the writers have not adduced one new experi¬ 
ment, nor have taken the least pains, ^c. $'c.” Now in your 
Observations (p. 329, note) you say that you arc cominced that 
“ 110 inflammable gas is produced until u portion of the oil 
becomes actually decomposed, and charcoal formed and 
again, speaking of some gas which you obtained from oil, 
healed from 590° to 620°, you say, I have no doubt but the 
gas, in both instances, was carbonic acid gas; for when cooled, 
and mixed with atmospheric air, it would not inflame on die 
application of a match.*' Once more, in p. 344 of your Ohservw* 
tiom, you say# with respect to “ inflammable gas," ** I have 
since the trial, proved by unequivocal expeiimeuts, that it cannot 
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be obtaiocd buit at a temperature macb beyond what onr tbef' 
mometers will measure.” Such were your opinions, previously 
to l^e printing of our Renuirks, and let .us examine what they 
contain on the subject. Mr. Philip Taylur, one of Ihc Associates, 
states, (“ volume which has been put forth,” p. 30,) that having 
put a pint of whale oil into a retort, and heated it by a gas light 
to 6‘20^, he procured an inflammable emanation; and he adds, 
” after agitating some of this gas with water, 1 tried its inflam¬ 
mability, and found it very similar to oil-gas. I then received 
a fresh portion into an air jar, graduated in cubic inches; fifty 
inches were thus collected, and after staudms; more than three 
weeks, in my experiment room, the absuq)tinn and condensation 
only amount to six cubic inches, and the gas continues to 
exhibit the appearance of oil-ga<. There was no formation of 
charcoal in the retort during the production of the gas." 

Now observe the dilemma to which you have reduced your¬ 
self : either you knew or you did not know that inflammable 
gas could be procured in the manner described by Mr. Taylur. 
If you did not know it then you must have perceived that the 
Associates have adduced one new experiment; and seeing its 
importance and its direct bearing on the question, you must 
have purposely suppressed it. But if, on the other hand, you 
did know that inflammable gas might be produced from oil 
without charcoal being formed; that it was nut carbonic 
acid that was evolved at (J20° ; and if also you knew that 
inflammable gas might be obtained at a temjn'raturc not be¬ 
yond wliat our thermonielcis will mca<mre, then the triumph 
of which you boast is such as your friends must deplore, and the 
associates would have spared you. 

The next passage which I shall notice occurs iu page 98. 
Here, in consequence of having been charged with garbling and 
suppressing evidence, you say can any candid and ingenuous 
person suppose that I should, without being publicly called 
upon, have undcitakcn to give a correct account of the chemical 
evidence that was adduced on this most important trial, and 
then have entered upon the task with a determination to conceal 
some parts, to garble and cartaU others, and to misrepresent 
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pervert what had been adduced by the defendants’ witnessesi 
for the purpose of making a false impression on the public, |rc. 
You must be tried by facts and not by professions; and 1 for 
one having charged you with concealing, garbling, curtailing 
and perverting evidence, repeat and will substantiate the charges. 

I wish to know whether the public call to which you al¬ 
lude is a mere gratuitous assumption on your part, or rests 
upon satisfactory evidence: my inquiries have hitherto been 
unsuccessful, and 1 am curious to learn when, by whom, or 
tbrougii what channel, this demand was made upon your talents 
and experience. 

With respect to your concealing evidence, several instances 
were exhibited m the Associates’ Remarks; and to one of the 
most palpable you have not offered even the shadow of a reply; 
I mean, the ciiarge which I brought against you, of entirely omit¬ 
ting the evidence of Mr. Daniell and Mr. Martineau; because 
it went to prove that there is no danger in boiling sugar in the 
common mode, and admitting and enforcing Mr. RobinNOu's 
evidence becaui.i‘ he thought the boiling dangerous, although 
he confessed lie never knew it set fire to a sugar-house: this I 
think ninoiiuts to concealment. Again, I call your attention to 
what you huvu stated in the Ohwn'utions, p. respecting the 
Juryman’s opinion of the oil used in one of our experiments. 
You were a party *u the conversation respecting it, and yet you 
take advantage of a mistake in the printing of the trial, to 
insert the word nut, totally altering what the Jiiryman said; 
and not content with this, and effectually to misieprcscnt what 
he did say, you have suppressed one half of it; the Juryman 
is represented in the printed Trml, p. 212, as having said, 
“ I think wc need not trouble Mr. Taylor at all, wc arc not 
satisfied about the oil being pure.” You, eager to retain 
this error of the print, and perceiving that the first part 
of the sentence was at variance with the second, omitted 
the words “ I think we need not trouble Mr. Taylor at all,** 
and you stated the matter merely thus, “ After which one of 
the Jurymen said, We are not satisfied about the oil being pure.” 
This is I think, an example of your method of curtailing and 
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perverdng, and (or this you have offered neither defence nof 
4polo^‘. 

As to jgaihliog evidence, yonr treatment of Wilkmson proves 
this in the clearest manner: he states, and you admit, that 
the Associates employed a boiler 3 fcetlonp; 15 inches wide and 
IS deep; and they detail an experiment made with this boiler, 
hi which owing to the formation of a volatile oil, in a lixed one 
the oil spouted out with considerable force, to the height of seve- 
ral Tect. To invalidate this experiment, you have repeatedly 
stated that the boiler was nearly full, and that the violent cxpul- 
sion of the oil, which the Associates attiibuted to the fuimation of 
vapour in a viscid fluid, was die effect of common expansion 
occasioned by heat, on account of the vessel being nearly full 
and this you assert to havobem tiu case, knowing that Wil* 
kinsnii had stated that only 24 gallons wore put in, which would 
occupy but Utile more than two thirds of the boiler, and knowing 
that his evidence was corroborated by Dt. Bostoik, Mr. Taj lor, 
Mr. Faraday and myself. In your Reply, how do you attempt 
to escape from this charge of garbling Wilkinson's evidence ? 
Why, by telling us that he was iguorant of some other matttTS, 
and by again garbling his evidence, to convict him of having 
stated an impossibility. With loapcct to Wilkiuson's evidence 
generally, I assert that all which he stated positmely would 
have been confirmed by Mr. Msirtiiicau, had confirmation hecn 
required; but to shew that ho stated an impossibility, you say, 
in p. 100 of the Reply, that he “ had measured 33 gallons of 
fresh oil into an iron vessel, which, according to his own 
showing would not hold more than 35 gallons, and had con¬ 
trived to keep the oil mthtn this vessel for fitc or six days, 
tliough it was generally kept at a temfierature of 400°; 
and every one who has made experiments on the expansion of 
oil, must know that 33 gallons of whale oil measured at the 
usnal temperature of the atmosphere in the month of February, 
(say from 40° to 50°) would, when brought to the temperature 
of 400°'have measured thirty-nine gallons.” 

Now in order to convict Wilkinson of the impossibility thus 
described, you have purposely omitted the word " about” used 
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by him in his evidencei and you'havc supplied the omission by 
stating him to have said that he measured the oil;—but his 
words are {Trial, p. 147) '* 1 put in about '3^ gallons of whale 
oil.” It is evident cither that he spoke from memory, or without 
having measured the oil; and yet you, fur the purpose of blut- 
ing this man’s character, alter his evidence given to the best 
of his belief, into positive evidence. 

In ]). lOG of the Reply, you Say, ** Having mentioned the 
name of Mr. Faraday, it is but justice to that gentleman to 
state that be had the good sense and the virtue to resist all 
solicitations to become one of the party,” viz., the Associates; 
I tijcrcforc addressed the following letter to Mr. Faraday, and 
received the annexed answer: 

Dfor Faraday, 

Mr. ParkcH, in his Additional Obfiervatious on theOil Question/* 
extolled }(iiir ‘‘{;oud ^cuse oiul virtue for Laving resisted all solicU 
latiuns to lieroiiiu one of the party’* who replied to him, I will therefore 
thank you to lururm mo, whether, if such solicitations were resisted by 
>ou, it arose from any alteration in your opinion as to the danger of heat- 
mg h> means of oil, the nature of the cliaiiges which it undergoes by heat, 
III av 10 the accuracy of the cxperiuicuts made by yourself, or conjointly 

with others •’ 

Yours, \ cry sincerely, ® 

June 3d, ld2I. R. PiiiLLirs. 


Royal Institution, Jnne 5tb, 1831, 


Dear I'hiJlips, 

111 answer to sour ciuestionh 1 Lave to stale, that 1 have not licen 
soliciU'd to hcronie one of the party; and that 1 reineiuber only one 
ocrusioii on which it was proposed to me to write in answer to Mr. Parkes’s 
observations. I have also to state, that m> sole reason for not writing, 
was disapivrobation of cemtroversy, and an opinion that it randy con¬ 
vinces of error or answers any good purpose; and finally, that iny 
opinion, with regard to the nature of the process, and the changes that 
take jdace iu the oil, during the heating of it, as well as of the accuracy 
of the cipcriments that have becu made, and on which that opinion ww 
founded, not only renndns unchanged, but is strengthened by my sub* 
sequent experience. 

I am, dear Sir, 

Y eur*, very truly, 

M, FARADAt. 
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. In p. 1Q8 #f your a^oding to the Direotora of the 
Globe loauranice CoiupfU)y, you usaert that “ they not only 
completely abandoned the idea of danirer fiom the oil appa> 
ratuB," but that they “ actually directed tlic couiibel to declare 
in court, that they were peifectly satisHcd, tliat this apparatua 
Umned the danger.” 

What truth there is in thk declaration, may be learned from 
the foUowiog extract, from tlie shorthand writer’s DOtt ». 

Lord Chwf Justice Dalloi.—'^ Ihcie is one fact, which one 
way or another would disposu of this cause at ouce, and sai e 
]ia houra or. possibly days of investigation; that is, whether 
the oil proceas increased or decreased the danger of lire, or 
left it aa it waa before.” 

Mr. Seijgant VovgJum.—^^'SVc propose topiovc ihai it de¬ 
creases it, my lord.” 

Mr. SerjesMt BosanqueL-^^for the defendants^ “ 1 shall cer¬ 
tainly submit that is not in the cause.” And afteiwaids,—“It 
is admitted that the premises were destroyed by an accidental 
fire, and the defendants agree not to contend tliat it was by the 
oil process. We reserve our own opinion, but we do not con¬ 
tend it in this cause.” 

In p. 112 of your Jtqtly, you describe an expeiimcnt, in 
which, after raising oil to 000° you found it impossible to 
obtain any inflammable product—nay, at (ilU" the light was 
extinguished; this is very singular, ronsideiing what you have 
stated in \aiious parts of your rcniaiks. Thus, in your 
Observations, (p. .‘}4(>,) you asset t, in a tone which will have 
but few imitatois, “ 1 know the cuie with which 1 made my 
own experiments, and how the several experiments which 
were performed by different means corroborated one another; 
1 am theiefore satisfied that the results which I obtained 
were the true results.” Now let us examine this agreement 
of which you boast; in p. 64 of the printed trial, you say 
that oil healed to 586° gave out inflammable gas, the flame 
was not permanent, “ but at 600° it continued to burn,” 
agsuD, iu the Reply, (p. 99, note,) you inform us that “ oil 
va|K>ur is not inflammable at the end of a tube, unless the oil 
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ke biated to the tempehitare of about 000° of’Fahrenheit” So 
that according to these careful corroboratingeaperiments, "the 
true results" are that the vapour of oil at 600° is not iaflam* 
mable, and ts inflammable, and at 610° extinguishes datne. Al¬ 
though 1 am heartily tired, I cannot help adding onte more 
example of your agicenicnt in opinioi^ with yourself. Al* 
luding to the forcible expulsion of the oil, described by the 
Associates, you say {Observations, p. 342,) " I camiot conceive 
how the expansion of the vapour could throw out the oft; for, 
if the vessel could not hold the vapour and the oil, the nalural 
consequence would have been fur the vapour to escape through 
the tube and not the oil.” In the Reply (p. 92) we are in^ 
formed that “ this vacuity [in the boiler] would be filled with 
vapour, in consequence of tlie large quantity of Water which 
is always furtiK'd in oil at a high temperature; and this being 
gentrated faster than h could be carried off by the tube, 
would press with a force on the surface of the oil, that would 
be sufficieut to produce all the effects which they have re¬ 
lated that is, to drive the oil out of the boiler. 

In concluding these reinarks, 1 ask the public to consider 
what reliance can be jilai'cd either upon your own experi¬ 
ments, or upon the representations which you have made 
respecting the experiments of others; what reliance, I ask 
with euniiclcnce, can be ]ilaeid upon a man, who, pretending 
to give an impartial account of the evidence offered daring an 
important trial, snppres-es the evidence of two gentlemen out 
of throe who spoke to one particular point, because two out of 
the three differed fiom him in opinion; who took advantage of 
a misprint in the trial, to misrepresent the opinion of a jury¬ 
man, and even suppresses one half of what that juryman said; 
who states that two calculations of the capacity of a boiler, 
arc erroneous, which are clearly correct; who says that oil 
docs not give out inflammable vapour without depositing char¬ 
coal, and without being heated beyond what ovr thermo¬ 
meters will measure, and yet, when he is told of these facts, 
denies that any new experiment is stated; who suppresses 
lepeated evidence as to the quantity of oil which a boiler 
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icontiuned, and in defiance of that evidence states it to lia^c 
been neaily full }■ utbo coaeveru 'evidence given to the l>cst 
of belief, into positive evidence, in order to make it contra¬ 
dictory ; who states Mr. Faraday to have resisted solicitations 
spfaieh he never beard of; who asserts that the Globe Insur¬ 
ance Company declared their opinion tliat the oil process 
lessened tlie danger, when thuir counsel declared that they 
reserved their ojnnion on the subject; who tells us that oil 
vaponr at 600^ is and is not infiammahle; und lastly, vho 
asserts that if a vessel contain oil and vapour, and the \apuut 
be generated so fast that the vessel cannot roniain lK)th, that 
the vapour would he cxpllcd and not the oil, bnt, wlio ul'tcr- 
wards s'ays that oil would be expelled and not tluMa|)oui. 

Determining not to notice any future lemuiks of yuui><, on 
this subject, I am, yours, 

11. PlIILLJl'S, 


Art. XIV. Prficeedimrs of‘l/n‘ Roj/ol Saricfi/. 

Tlic following papers, have been read at the table of Uie 
Royal Society, since our last rcpoit. 

April 6. On tlicmcandcmityof the eiiitli, hj ('iMiiiisIIoiMN, L.L.I). 

On the separation of iron from otlicr metals, by J. 1'. U. Hikscuei., 
Esq. 

le. (hi tlie KStorationof a {lortion of tlie nictbra in the periiia<iim, by 
U. Earle, Esq., communicated by the President. 

May 3 . Observations on the variation of lot .il heat made amount the 
(jarrow Hilb, by 1). RruiT, Esq., in u letter to W. T. niiANoi', E<iq , 
Sec., R S. 

On some subterraneous trees discovered at the foot of tlie r]ifl'<i, about a 
mile to the eastward of Mniidsley, by Licnt. JifrcRsow Miles, R.M., in 
a letter to W. T. Brande, Esq., See., R.S. 

CaM of a diseased enlargement of the glands of llic nerk, liy John 
Howsuip, Esq., commnnica^ by Sir F.verasd Home, Bart., V.P.R.S. 

May 10 . Some nmarks on Meteorology, by Luke Howard, Esq. 

A (Calculation of some obsetvatioiia of the fiotar Edipae, on (he yth of 
September, ibeo, by Mr. Charles Kvhrer, comnuiiiicated by Dr. 
Thomas Yuuno, Sec. R. S. for For. Correa. 

04. On the Anatomy of certain parts of the globe of tiie eye, by Artiivk 
Jacob, M.D., communicated by Dr* James Macari met. 



Aar. XV^ANALYSIS OF SCIENTIFIC' BOOKS. 


1. A Dictionary of Chemistry, on the Basis of Mti KidtiOlson% 
ia vjiuch the Principles of the tScieiice are investigaied awitft 
and its Ajiplirntions to the Pitenomem of Hatare^ JliktKeine, 
Mineralogy, Agricvltarc, jind Manufachtra, detailed. By 
A s Dnnw Uii r, IVl.D., Professor of the AndefSOnian Institatioo, 
Jirc. ^c. With an Introductory Diesertaitim, containing m* 
slriivtions for convcitiiig the alphahclical Arrangement intfi a 
iysteuialic Order of Study. —Loudon, 1821. 

It appears to us, that the misconception of a single word, 
has fre(|uciitly led chemical teachers and writers into strange 
errors of arraiigemciit. The term Element in reference to 
philolosy, arithmetic, geometry, and music, denotes not only 
whutevtr is most elcineiitary in principle, bat whatever is simplest 
in conception, in these scienci'S. From this two-fold con¬ 
currence, we are warranted in employing the letters of the 
alphabet, numeral notation, general axioms, and the diatonic 
scale, as the primary objects of contemplation to their students. 
But (hemuuf dements appcrlaiii to a far different order of con¬ 
ceptions. Instead of being tbe objects wliich naturally present 
thcmiselres at first to tbe inquirer, they form, for the most part, 
the ultimate ]>oiuts of his researches. Their simplicity is but 
a name relative to the stage of our advauccDieut in the science. 
The bodies which we at present call chemical elements, arc 
probably all compounds; and arc certainly the least easy of 
apprehension to the learner, because they possess properties 
tlic most remote from those of the bodies with which his senses 
are daily couversani, and are disentangled from combiualion 
by ]iruccsbcs not a little circuitous and intricate. 

()u the other hand, as the common and obvious properties 
of matter coustitutc the elementary principles of general 
physics, these justly form the initiatory propositions. This 
cuuditiou of natural philosophy allows the plan of tuition 
to resemble an architectural process, in whicn a house of a 
symmetrical plan is regularly raised from its foundations. But 
the actual state of chemistry is not susceptible of the same com¬ 
parison, It may be likened more properly to a tree, whose 
trunk and main branches arc easily traced and delineated, but 
the effluresccnec wliich terminates the boughs, requires the 
most delicate microscopic research before we can Awcpver the 
vital germ, the true clemeutof fiructification. Hence we perceive 
that elementary instruction in chemistry, is not that which treats, 
first of the elementary or undecompouuded bodies; but, that 
which begiuniug with the familiar and tangible objects nf study, 





. Amfyut of Seientjfie Books. 

Itka the trunk and braDches in tke preceding cooiparnoDt pro* 
greisively advaneee to the nore recondite. For this eeaion, wo 
think (hat one of the earliest subjects lo which the teacher ought 
to direct a pupil's mind, is ttafer; first, in its various forms as 
modified by temperature; and next, os to purity and composN 
tion. The disengagement of its two elements from their liquid 
repose, having familiarised the mind to gaseous existences, he 
will then reMily enter on tbe chemical examination of the 
wtmospkeret and of tbe curious bodies resulting from the union 
of its two constituents in Buccossivc multiple proi>ortions. An 
acquaintance with gasometry, and with Cjay'I.iis«uo’s beautiful 
doctrine of volumes, both essential to the ulterior investigations, 
will thus he insensibly formed. 

The next transition in this natural order of tuition, may be 
to the well known combustibles, sulphur and charcoal, and to 
their several compounds witli the bodies ]ireviniigly examined. 
Gomnoa sofr ought now to be carefully studied, p-artiriiiiirly in 
reference to its constituent chlorine. '1 In ore s of a few leading 
metals, with the principles of their reduction, and the metallic 
oxides, chlorides, and alloys, may now come under review; 
after which the alkalis, earths, and their saline combinations, 
with the acids previously examined, viz., the siilphiirir, nitric, 
and carbonic, will be natural objects of reseaicli. 

By such a course of expcrnuental discipline, the diligent 
student will acquire, almost imperceptibly, or at least without 
any perplexity of int^lect, a precise conception of the principal 
objects and methods of chemical researc-li. lie may now pro¬ 
ceed to examine the various acids and their bases, and the 
combinations of one or othiT of these, with the metallic oxides 
and metals. I'he salts, and the native mineral and organic 
productions, will conclude his course. In proportion as he pro¬ 
ceeds, the general facts of combination and decomposition, or 
the laws of chemical affinity, will be developed and fixed in 
fais mind. 

Such may be reckoned the best mode of procedure in a 
course of private study; but transferred to a book, it would 
evidently pn^uce apparent disorder, though in reality far 
more conducive to die instruction of the regular reader, 
tton those works which place the elementary bodies at the be<^ 
ginning, and the moie fimiliar bodies, or native compouude, 
towards tbe end. This dilemma, between what best promotes 
the symmetry of a printed treatise, and the edification of its 
rader, 18 , with regard to arrangement, nearly unavoidable in 
the ^mcBt state of chemistry. The perception of ibis difficulty 
has led chemists, at different times, to rosort, with much ad- 
▼anta^, to the dictionary form, or alphabciiral order, for 
aeicribm^^ . object! and phenomena of their science. Mac- 
quer s Brntionary was long a popular wodi ail over Europe, 



Um’b Dictionaiy of iihemiitrif. HSISt 

Jnghly creditable to ite celebrated aatbor, and was several 
Utmee repnblishrd in dM Eai^Ksb las^gc. Nicholson co»> 
•tnieted, in 179.5, on that model, his quarto dictionary, a 
work distinguished for perspicuity of Style, and aaraUcl views 
of the lately co-ieigning chemical hypotheses, the phlogistic 
and antiphlogistic. In 1808, after having conducted his Phi¬ 
losophical Journal with candour, diligence, and arbsnity, he 
published his octavo dictionary of chemistry, which, though 
compiled with less diligence and discernment, than hie high 
character as a journalist gave reason to expect, was wril re¬ 
ceived by the public. It presented, at a moderate price, and in 
a condensed form of typography, a great accumulation of che¬ 
mical d< lads. Nothing, however, shews more remarkably the 
slovenliness with which several of the articles were got up, 
than a comparison of them with the corresponding articles in 
Messrs. Aikin’s quarto dictionary, published the pioceding year. 
In almost every thing belonging to mineral analysis, and par¬ 
ticularly to tliat of the oies, Mr. Nicholson was content to 
trdnsenbe, or rather to reprint from his former dictionary, the ob¬ 
solete and defective processes of Crainei, instead of drawing his 
analytical methods from the more rt'ceiil and valuable researches 
of Vatiquelm, KlaproUi, and Hatchett. Hence, though Nichol¬ 
son’s octavo dictionary, from its price and form, had an ex¬ 
tensive Sdlc among chemical students and manufacturers, it 
never possessed much authority with men of science. 

After au interval of twelve years from its publication, in 
which eventful period, discoveries of greater splendour, variety, 
and importance, had been added to die science, than during a 
century before, the propiietoi of the copyright of the book 
look It into his head to print a now ediUon, and requested Dr. 
Ure, as we learn from the preface, to superintend its re¬ 
vision for the press. It would appear, that the Doctor had 
contracted the serious obligation of editorship, for a very 
trifling sum, without duly considering the great difficulty of 
revising and printing, within six months, a multifarious work, 
which required to be, for the greater part, re-written; and 
that, after the agreement had been made, he was left to struggle 
through the irksomeness of his task, with no hope of recom¬ 
pense, except the credit of its execution, or the consciousness 
of deserving well of the chemical world. “ The dissertations," 
soys Dr. Ure, ** on Caloric, Combitshon, Deu>, Distillation, Elec- 
tnciOj, Gas, Light, Thermometer, Sic., which form a large pro¬ 
portion of the volume, are beyond the letter and spirit of my 
engagement with the publisher. I receive no remuneration for 
them, not even at the most moderate rate of literary labour; 
they are, therefore, voluntary contributions to the chemical 
student, and have been substituted for what I deemed frivolous 
and uninteresting details, on some unimportent dye-stuffs, and 



340 Analjfih of ScienUfc Boolcs^ 

.wtielM fcoiii old dispenfiatoriM, ludi as aldnor 
dc.**' After Uiis stateiii<^ l^e would be an uureasottubll C^lic 
Should ceniuio Xlr.' Ure fbr having re-prin(ed from aia>dd 
w«aA several iadifl^Btiji*written articles, since these which he 
has 'himself Cdmposed. as denoted bv asterisks, would con- 
stitute nearly three volumes of die ordinary octavo form. 

The hhich have been published in the Plulotophical 

7VnMaeljo«i»Mxd in this journal, by Dr. Ure, would satisfy die 
world, that, during his long career in public tenching, he 
has not been a passive spectator of chemical evtuts, but that 
he has devoted a large ^portion of his time to experimental 
research, without which discipline, indeed, the demonstrations 
of a Fcofessoc, however showy, will possess ncidier unity of 
design, nor nn^oritative force. He would become merely the 
retailer of another's wares, of whose value, genuineness, and 
mode of productiOD, he was incompetent to judge. The dic¬ 
tionary amrds abundant evidence that its author does nut be¬ 
long to this class oi icdchers. 

The promise held out in die title-page seems to be lioncsUy 
fulfilled; for he has, on several important occasions, 
anevi the principles of chemical scicned; and has, m conse¬ 
quence, rectified many errors which had gained currency in our 
compilations. His general views of cbemical Uicury appear to 
be, W the most part, much sounder than those which have 
been re-echoed, with unvarying monotony, in what have been 
called chemical systems. He has, in particular, bestowed 
much pains in arrauging the valuable facts belonging to tho 
English school of clmmistry, which, originating witli the fault¬ 
less memoirs of Cavendish, Hatchett, and Howard, on the 
Baconian plan of research, has finally, under Dalton, Wol¬ 
laston, and Sir H. Davy, risen to undisputed pre-eminence 
among the schools of Europe. The numerous faets incon¬ 
sistent widi the Lavoisierian creed are carefully detailed, and 
the just inferences drawn from them, both with regard to the 
theory of acidification aud combustion. 

The general article Aciu, in the dictionary, presents, in the 
first place, Lavoisier’s notion of the origin of acidity, with Ber- 
thollet’s judicious remarks on it. Dr. Ure then exhibits Sir 
11. Davy’s more just and coirarchensive views of acid con¬ 
stitution ; und concludes with Dr. Murray's hypothetical mo¬ 
dification of these views, which he successfully controverts. 


Hie more recent inrentlj^fions of chemistt on fluoric, hydriodlr, nnd 
bedrocyanic acids have hroncht powcrfnl analogies in support at the 
eyoridlo thwiry, by shewing that hydrogen alone ran convert entain un- 
dccomponiulcd haMS into adds wul cnaraeteriied, wltiumt the aid of 
o\^n. _ Dr. Murray indeed fans endearoored to revive and new-modrl the 
«any opinion of Sir H, Davy, canremlng the necossiiy of thr presence of 
water,w its rleSienti, to the constitntion of adds. Hr conreires that many 


acids are teniaiy compounds of a radical with uxygin and hydrogen; but 
that the two latter ingredients do not necessarily exist in them in the state 
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0 ^ water. Oil ofTltriol,for Inetmicey inthu\iew, Instead of coiwieUiia of 
ftlJ seal aioid» and 18,a water ia laa jpeete, muf bo regarded aa a compooad 
of njealpiimr 4- e5,aoxyfeB ^ UbrdnwoB. Waea it ia uUrated 


to a#i on a metal, the oxygen partly anitea to it, and bydrogan alone 
aacapea.^ 


“ Carbonic acid he (Dr. Murray) admits to be deatitole of hydiwen; 

J et iu aatnrating pfiwer in very conspiciions in neutmiatng ary ume. 
low, oxalic add, by die last analyala of Befselios,eoatalna to hydrogen. 
It difiera ironi the carbonic only in ilie pnipoition of iti two ConMtuents. 
And oxalic acid ia apiicalefl to by I>r. Mnrny aa a proof of the luperior 
addity I>efitow0d by nydronen. 

** (In what gnmnds he decides carbcmic to be a feebler add than oxabr, 
it is clitncclt SCO. Hy Bcrthidlet’a test of acidity, the fuimer is more ener- 
gelir than the latter, in the proportion of 100 to about 58; for these numbers 
are jnvci'«icl\ us the quantity of earh requisilc to saturate a given base. 
If he be uiclined to n>jcct this nJe, and appeal to tira decomposithm of the 
(ailif>iiHlen hy oxalic eiid, ax a (ntciioii of relative acid power, let us 
addin c his own c<iiiimenttiry' cm the ^tntirul nflinitiCs of llerUiollol, when* 
lie a^^lJhc^ sneh chaiqus not to a superioi attraction in the decompoHini; 
hiihstaiirc, i»it to the elastic tendency fit that which la evolved. Aniniuuia 
neparatc s ina^uesia fioin ilx niiiiialir noliitii*'' a* unman teiii|»eTatuTcs ;at 
the hodiiii; Ih .cl cJ water, uidKuesia Hepaiutcb unimonia. Carhuuute of 
aiiiiiioiuo, fit ti nijiciatuicx under :S3tF, precipitates carbonate of lime (n>m 
thcnuinito; at hi^licr temperatures, the iiiierse dccompisition takes 
place with the sitniciiiurc'ihentR. 11 the ovalic le- a more energetic arid 
than thc‘ chiIhuiii , oi laiik Jiighci in the scale ol'iiciclity, then, on adding to 
a gi^cii weight o| lic|uid muriate of lime, ii iiiivtur4‘*of uxaUtc ami car- 
iionate < f anii*. 'oia each in vcjuhaleTitcpmutit} to the calcarc^oiis hall, oxa¬ 
late of Imie ought alone to he hepaiated. It will he foiiiid, on the- con¬ 
trary, by flic te*«l oi .luetic ac jil, that as much carboiiaUi of liiuc will pre¬ 
cipitate as is huflicieiit to uiLscttle thcKc hpc^culatioiib." 


I'udei Acjii (AnsKN lot's) w(> hiid a very copious account of 
Its poisonous operation on the iiviny^ body, as also of its tests 
aud niitidotos. 


“ V c* nri? heic remnik, hovrerei, that the most c Icgont mode of using 
all tlicho |iro(i|iitatJun icagcmth Is upm a plane of gl iss, a mode practised 
hy l)i. Woll.iiLuii ill g« iicr*i] (iHMiiiral jchcarch, to an extent, and with a 
hucceh^, whirii woiiUY i>t* itic ledihh* in ctbcT hands th m his. Cuncantrate hy 
lH*at in a enpmile the ftmperted poisonous solution, hn\Liu previously (11- 
ten'd il il ucceahary. iiiclecd, if it tie very much di-^uised with animal or 
vegclablc malU-rh, iL is bcdti i liibt of nil to e^apuiale to dryness, and by a 
few diops of nitric acid to dissipate the organic pruducta. I^e cleai lic^uicl 
being now placed in the middle of the bit of nass, lines are to bc' drawn 
out troni it ui diiferent dinMitions. To one of thm a partirle of weak uin- 
niuDiac.al water being appLcd, the weak uilrate oi ailver may then be 
bruhlied over it with a hair pencil. By placing the gloss in different lights, 
either c)Fer white paper or obliquely Indore the eye, the slightest change 
of tint will be penciled. 'Jbe ammoniaoo-aeetate should be applied to 
another filament of the drop, cleut-acetate of iron to a third, weaa ammo- 
niaco-Mcetate of colialt to a ronrth, solphuiutted water to a filth. Ilme-waler 
to a sixth, a ditip of \iolet syrup to a seventh, and the two galvanir wires 
at the opposite edges of the whole. Thus with one single drop of solu¬ 
tion many exart experiments may be made.’’ * 

A plane of white paper answers extremely well for the same 
microscopic tests, as recommended by Dr. Paris. 

The prt^rtional or atomic weight of alum^ or prime cqui- 
valent, as Dr. I're calls it, he deduces firom Sir H. Davy*s ex* 
periments, to be and not *21.36, as assigned by Bcrxcliusy 
VoL. XI. 2 A 
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for Dr. WoUastCML's scale. Our author seems successful in 
recqncUiug the coustitutiqn of alum with the former uumher. 

** ^ 4eserfes tn be reaiarli^cl (says he), that the aaslysu of Protaser 
Benmlios agiees vrilh the supposition that alum contains 

4 sulphuric ac4d . . . = ao.O S4.S6 

a alsnuBa.s G.4 11.00 

Ipotadi.. 6.0 10.30 

U water.41.34 


<iH.2 100.00 

** If we reoti& Vauquelhi's erroneous estimate of the sulphate of barytes, 
his analy^ wtU also coincide with the abc>ve. Alum, therefore, differs 
fnm the simple sulphate of alumina pre^iiiUHly desiribcd, which consisted 
4 ^ three prime equit alents of acid, and two of eartli, merely by its assump¬ 
tion of a prime of sulphate of potash.” 

Under AtxriiiNiTi:, he bhews that this niiucral 
** May be repMsealed very exactly by 

• primes of acid .... 10. = 20. 

5 ■ — - alumina . . . 10, =: S2. 

21 -water.... 23.6 = 47.2 

Foreign mutter . . 0,4 =: 0.8 


00.0 100.0 


<< The eonrenioB of the above into alum is easily exptauied. When the 
three primes composing bisuipbate c»f notabh come into play, they displace 
precisely three primes (or atoms j of alumina. Two aodUionai primes of 
water are also introduced at the same time, by the strong aihnity of the 
bisuipbate fur the particles of Uiat liquid.* 


Subjoined to the article Attuaction (Cm mical) wc were 
glad to see Dr. Young’s ingenious tuliles of uibuity, which 
nave been unaccountably omitted in our large systematic works. 

Caloaic is a very elaborate article, and, considering the cir¬ 
cumstances under which the dictionary was re-written, it is one 
which will be read with interest. Ills division of the subject 
seems to be clear and comprehensive. 

<< Enough has now bpcn said to shew how little room there is to pro¬ 
nounce dogmatic decisions on the abstract nalute oi heat. If the essence 
of the cause be still involved in mystery, many of its iiroperlies and effects 
have been asrortnined, and skilfully npplied to the culUvation ol science 
and the uses of life. 

** Wc shall consider them in the following order: 

1. Of the measure of teniperatuie. 

^ 2. Of the distiibution of heat. 

** 8. Of the general habitudes of heat with the different forms of matter." 


The distributioH of beat he subdivides into two parts: 1st., 
the mode of distribution, or the laws of cooling, and the com> 
munication of heat, among aeriform, liquid, and solid sub¬ 
stances ; and, 2dly, die specific heats of different bodies, at the 
same and at different temperatures. In treating of the third 
head, the general habitudes of heat with the afferent forms 
of matter, ne says, 



■aaoDd mode of ojpeiatlon we shall tieat of ander CoMBtrsTioN. Hie lint 
fldUs to be diseaued hen; and divides itseif natamUy into the two heads, 
of eha n gea to the volume of bodies while they msia thrir fium, snd 
Shui^ the stote fdlwdies.’'. 
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Several newly eonitmcted and vely valuable tubh's Avill be 
found interspersed through this orticle. The following prac¬ 
tical applications of the doctilnes previously inculcated, will 
afford ail exaiiiple of uuc author's powers of popular description: 

** But the most splendid liopliy crrcled to the snafu 0iQ of csloric, is the 
steam-engine of Watt. This iliii^tiious ]ih'i1o4(iphfir, fiohi a mistake of hi^ 
friend Dr. Robison, Iihs hrH>n hilhr rto detiaurlrd at a nditl of his claims to 
the fuliniralion nnd arafitiirle (*f iiianki'id. The fiii.rbiinental researL'lies 
on the eonstiliitioii of sf< \^]]irh ttiiinid tlu solid basis of hia gigaiilic 
Biiperstruehjie, thi>Uf;h flu^y (‘uuHiiitd pi^rfectly i>itb IJr. Black's Ftisnits, 
svere not drawn from Iht u. In some eonversafions witli w«iah tills great 
oniaiiieut and Is'uifaetu" of hib cuunlry honoured moi a shartpeii^ bw>ro 
his death,hi* deM'i]brd,wjlh dt JigJitlul n(oVe//|lho aimplc, butdecUivaiex- 
petimeuls by Mhi<h he doenvMi d thi'latent hoai cl stmun# }lis means 
Slid ills Udsiirr* not thin piiinilljiig an eMensiieiind couiule\ anpiiratus, 
111* utfci apotbeenriei' phials. With these, he asccrtalnou tlie two main 
laris, tiist, flifd a cr.bic inch of Kdter wuiibl fortn aboujt a ciikio foot of 
iduniiiiy sleaiii, i r 172s inchrs; niid that the eoudciisutiun of that quantity 
of bte.im would he it sj\ iiibie iiielies of WfUt'^r from flic ■itmostdu lie tein- 
pi’ratiiir In tin boiliii*; point, lienee he saw Ihdtsiv tiiiieb the dilfereiiee iT 
teiijpi ratiire, oi tiil1> SW’ol heat, had been eni}ilo>ed in giving tlaslicily 
tohteaiu; wIimIi niiisl be .ill ab>-tr.ie|i*d l)<*fiire a coniplele vaiuiim eoiild 
be plot Hied nml* r tin piston of tlie hleaiu-eugiiie. These pitic tie.il delei- 
miiMlioiis he iitii rn.irils JeumI to agii’P luelty lu ail> with the obsei\.ith>us 
ot Dr, 1U.H k. Though Mr. \\ att was then known to the J>(K‘tor, he was 
not on tho* e leinis ol jntiiiiai y with him, which ins altei wai'ds came to he, 
nor was he a lu ni^er ol hi.s c hiss. 

Mr. \t ritt'b three eapil.il iiiipiiweiniiits, whit h sreni In have nearly e\- 
hansli d the n <11111*^0, m ii m e .ind art, wi re the followill^ :— 1.1 he s^^pa 
late etiiidti.i'iii^ ihesi, liijuiti'-id in a bod\ nl iuld waiter, and iMmneeted 
merely b) *1 ^b ntli r pij e with the gieat e>liii<Ii r, in which the iiiipellin^ 
piston moved. On o] 1 luii > a valve orsto)i-('ock of eoiiiinunieatioii, tlie elas¬ 
tic btt.un k.iiuh had l>OMlid ihe poiidi ions pinion, ni«-Iieil into the dihtaiit 
chest Vith n!.r;i( ill v< Im itv, leaving nii ulinost peiliel raeiiuiii in the c \- 
iiiiilei. iiito vM*e ti till* I i*-tiiii w'Hs lulled In nlin>*bj}lieii(' ]ires.siin*. M hiit 
hull ap]M insi lo | os* >l>le to nil )irevjims enginoi'rs vva.s thus aeronipliMhed. 
Aviauiiia was loiiiuii wiihoiil eisihiig the cylinder itself. Thus U re- 
niuined liailiiig hi 1 , k udv tin n. \1 iustriiit to leceive and iiiaiiiluiii the i las- 
tie ste.iui. 2 . Ills m lond ^>iaiid iiiiprinemeiit eontisled in elosing the ey- 
luiili i' dl lo]>, X uikii.^ the juston-iud slide tlmiu",h a stiilluig ho\ 111 the 1 jc 1 | 
and cau^itit; the sUsi' 1 to give the iiiipiiUive pre.-^biirc*, instead ol the ntiiio- 
spheie. ILiiKihilh the vvaite ot JumI wa. j^re.itly diminished. *d. The 
final iiiipioveiueiit wai the double impulse, when by the iU'Wer ot his 
engine-, whuh vv.is h. h u ^o gieal, V'ils m a 11 .ea al more tiifiii doiibhtl. 
I'he coiiiili i-weighi ii(|uucd lu Uio biii;;tr*tnke engine, to depreMs th'* 
puiiij)*( ud ot the wo>kuu', lieuhi, was now hud tiside. Ue thui ined the 
mac hiiif liom a dead vvi vht ca ding oi main hiiiidrod pounds, winch had 
hung u|iuii it train iU birth,about seventy ^ eats buioie. 

Hie application of steam to heat apiiUuciils, is anolhor valuable fruit 
of these ptndies. Safety, rlonnlinehs^ xind romfoit, Uuis comhine in gi^iiij;^ 
a geujid wormlli lor every purpose of inivaie arconiniiuhitioii, or public 
munu^cture. It lias been aseertaincd, llmt oiw cubic JtMl ol u boiler will 
heat about itt'o ikoitsand /cefof ^aee, in a cultou-niill, vnho^e average heat 
is from TtP to hO^ Fahr. And if \te allow 25 cubic teet of a boiler for a 
horse's power in a steam-engine Hupplied b> il,such a boiler would be 
adequate to the Wiimiing of fitly thousand cubic feet of space. It has 
been al^o ascertained that om* sqnaie font of Mirluce of steam-pipe is ade¬ 
quate to the wanuing of two liiiiidri'cl euhir feet of space. This quantity 
is adapted to a WHlI^nished ordinary biick or stone building. The satiety 
valv e on the boiU‘r bUould be loaded witli two pounds and a ImU for au 
area of a square inch, as is the rule for Mr. watt’s engines. Cast-iron 
pipes are prefcialile to all othi*iB, for the diffu^vimi of beat. Freedom of 
egupsion must be allowed, which in cast-iron may be tuju'n at about a 
uhB of an inch for every ten feet in length. The pipes sboald be dis¬ 
tributed within n fewuuhe.'tol the flnni. 

y A ‘i 



844 


AwilyM of hi ten!if c Boofui 


Meam la non med e\Ut)si\tly ior drying inuahn and cahciK^ Largr 
^yhndara are Idled with it| n hich, diffasing in the dpartmi nt a tc mpiirafDni 
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, aninged in paiwel nma. It»thos aafely and thoro’iLbly diiM 
in the oonnw of n wfntile. Experience hM shewn, that hright-c^ed ynm 
like aeariet, dried In a common store keat Ml 129^, haie their eoloui daric- 
enedy and acquire a harsh feel; while similar hanks, laid on a ftcam pipe 
heatra up to mO retain the shade and lustre they possessed in the welled 
state. Ine peo ple who work in steam dning rooms are healthy , those 
who were wnneny etit{d(wed in the siuve-lienird apartments, b< c ixno soon 
eiekly and emaeiated. These Iniutious effects must ht ascnbid to the 
ichoQ tif east iidn, stt a high temiieiatuu, on the atnui*tiilu le.' 

The true theory of thr formation oi coal is clearly 
stated lU the following bhort paragraph 

** If coalbeputintoacMldreloit, aud slowly 4 miosicI tolu tt, its hitu 
men IS menly volalilueil lu tilt state ol cundMiMbli lir lilt] ^ is, and 
that of inferior iHominating powei, is pioduiMl Jnis diMil itny hni 
peralurr may be 4 sliniated at about tHH*' t»i 7(KiC \ 11 the 11 tort be pn 

\iouslv brought to a bright cheirv*ud lu tl, (luii the coil^, Uu uistuit 
afLi r the ir intiofluc tion, yield a lupious siipph 11 ,«1 d ..1 and 1 11 ixh 
rate qumlitv ol tiii\ and aiunioiiiaeal \rip ni I'lit win > thi 1 tut it> 
lieatfd to marly a while incamh stem 1, ilu ) iit (f tlu is in Inst in 
light. IS atttuuiUd into one ut inicuoi (|udii>« is 1 1 n si wiiincht il 
mg Jieilhollets txiwriuniils on CALHiRiiun Ihnioris \ pniiini <1 
good ciun<l rod, pnijarly trial# 1 in a suidl ippinlus, will yicli tni 
fubirhclot ^aSftquii ah nt m illuminating powei to a moiilu (iiuih 
111 the pou'id bei < AMUC 

Wc jiKit wiihdiiuniliu of ubefiil laUs f j eoiKluctiii^ clii- 
mical compul ittunb, 111 dilkunt paits <d the chitioiipy. liu 
rcaeki will find at yiial cuiious ones ni tht J ist ntuk, is well 
ab umlti Gas. Ihe <ntuU j 1 n ]> la u^sOilid as 

presenting Di Urc s uhas of ehcniuil tlmn. \Vt shall 
quote one or two pas&agtb fioui it 

“ CoMnrsTTON Hit disenga^enunt of hi tami li.,ht whn h aceoinp inn s 
rhtmical combination It ib fiequcutly in nil to In syiniiynious uiMi in 
flammation, a term wbnh might lie rcstriiltd, howtitr, to that puiiliai 
specu s ot combnstion in whun ga tous iiiatti t is biiriii d Ignition is the 
ucaiidesctni 1 ol a bialy, produiiil by cRliinoi lutans, wUJiout chaii,;t ol 
Ita the mil al constitution 

** Ueciher and Stahl, fiilimr daily the micssity of fiie to hum in ex¬ 
istence, and QbtonialiLd with Ibi 1mtamot7l^fK#s which this jiowir sttnied to 
taiise I hail oal, sulphur, and mi tala to undergo, r inu to legard ilunl iistiuii 
as the faingle pheuimmon ot cheinisLry Lncier this impression, hlahl 
framed his chemical system, the Ikcma ihuwa ihwHMifiur, i titli cb iiar 
teiisUr ol Uu do^mitu with which it was inruliatid bychtniuil 

profiasois, ua the infaUililr code ot thiir Hiieme tor lUmost a century 
Mhenthedibcoiinesof Scbeelt,Ldvinrlibb,aiicl Fneatlty, hod fully de¬ 
monstrated the esbential part which air play ad, lu many inslanri s ot cum- 
bubtion, the l>ench bchool nuide a small moditication of the Germ in hypo¬ 
thesis Instead of suppobing, with btahl, that the heat and bgbt were 
hccBsioned by the eimansfi oi acammon inflammable piinciple Ironi the rom- 
bnstible itec li, Lavoisier and lus associates dexteMiasiy availed theoiselvea 
III lilac k*B hypothesie of latent heat, and mamtaiueil, that Uie heat and 
light emanated from tho oxygenous air, at the moment ol its union or hxa- 
toon with the influunalile bams How thovoughly the cbnnual mind has 
been perverted by these conjectural notions, all our exibting sysUmb of 
chr mutry, with oar exception, abundantly pioi e 

^ Dr. RoMsem, in hia preface to Black’s lectures, after tncing, with per 
hapae 
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noiiived alnost uniTeiwil adopiloo, though Mt dll dAer oouiderable Jmi« 
toUoB and oppositioo; and it «• made a coipjdeie levolution in chemical 
■dence/ The French theory of chenuBtrTyaa it waa calledi or hypotliesia of 
eonibaatieii u it should have been named, was for seme dme ciJuiaed in oec- 
tamty with the theory of gravitation. Alas! it has vaniabea with the In* 
muMms phantoms i»f the day; bat the sound logic, |bc pun.candour, the 
numerical nrccision of inference, which cbaracterian latTOiaftir’a elements, 
will cause nis name to be liuld in everlasting ndmiration. 

ll was the ri\al logic of Sir H, Davy, mded by Ids unrivaUed felicity 
of investigation, which first n-called chemistry from the clausingilabynotha 
of fancji, to thu morn arduous butfar more prufitoUe ana progressive career 
of reasoTi. His researches on combustion and flame, already rich in bless¬ 
ings to mankind, would alone place him in tlm first rank of scientific genus. 
I filiull give n pietty copious accouol of them, since by some latality it has 
happened, that in our best and largest system, whore so many pages are 
devoted to the reveries of ancient cliemiHts,the splendid and usefhTtruths 
made known b) the great chemist of England ha^e been totally overlooked. 

Wheiu'ver the cneiiiicHl forces which determiuu either comUaatioii or 
decumiM)siUon are eiiergetie:tlly exercised, the filieiioniena of oouibastion, 
or incandescence with a change of properties, are displayed. 'The diKliiic- 
tion, therefore, hetwein supporters of conibnstioji and combustibles, on 
which some kite sysleitis are arriiiiged, is frivolous and partial. In lact, 
one snbstunee frei|uoiilly acts in Inith capacities, being a supporter ap- 
mrvntly at one tjiiie, and a comhmillUe another. Jlut in Imtfi cases the 
riiMt and tight dg]ieud on tiio sanio cause^ and merely indicate the energy 
and rapidity with whiidi recinrocul altnicUons are exerted. 

Thus, flulpliiiietted Ji^dro^en is a coiiihustihle with oxygen and chlo¬ 
rine; a bupuorler with poldshiuie. Sulphur, with chlorine aiul oxygen, 
has been ciuled a couibiistllile bjisis; with inetnls it acts the pint ul tx bup- 
]H)ricr; for incriniJeseeuce andleeiprnral saturation lesult. lii hk<* iniinuer, 
)iotassiuni nuiteh so povi'erlully with nrseiiic and tellurium as to pmduce 
the phenomena of cunibustion. Nor can wo nsenbe thu phenomena to ex¬ 
trusion of I'lleiit iieut, ill cousequeiii e of eonacusation oi Miluiiie. I'lie 
protoxide of ehloniie, a body desliliite oi Hri> Combustible couMituent, at 
the instant ol clee(iiii]Misjtu«ii, evoli es light and heat with explosive violence; 
and its volume liecoiiies oiii* liItJi gieator. ('hlurlde and iodide of azote, 
c'oih'HiUiidh alike destitute* of unv iiiflaintiiablo matter, according to the 
ordinary creed, are rosulieil luto thc'ir n'spcctive elements with treuieudous 
fon‘e of inflammation; and the first expamls into iiioru tlian 600 times its 
bulk. Now, liy the prevailing liypollieais of latent beat, instead of lirat 
and light, u prodigious ceid oiigfitto Rceom])any such an expansion. The 
chlor.ites aiul lulrates, in liki manner, treat(‘il with charcoal, buipbur, 
iihospliMiiis, or metals, di flag rale or detonate, while the volume of the com- 
tiiiiiiu; siilmlam es is greatly enlarged. The same thing may be aaid of the 
nitrogiirets of gold and silver, rn truth, Uie eonibusUun of gunpowder, a 
phenomenon too familiar to niunkiud, should have been a bar to the recep¬ 
tion ol Jjavoisier’s hypothesis of coiuhustiuii. The subterfuges wbieli li.tve 
been adopted, and kcluiittod, in order to reconcile them, are unworthy to 
be detailed. 


** From (lie preceding tacts, it is evident, Jst, Tliat eombustion is not 
necessarily deia^niient on the agi^ncy of oxygen; :;d, 'That the evolution of 
the heAt, is not to be ascribed siinply to a gas parting with its latent slure 
of that etliereal fluid, on its fixation, or combustion; and, Hdly, 'J'hut ^ no 

K 'iar sulistance or form of matter is iiecessar) lor producing tlie eflecl. 

lat it in a gviicrai resnlt of the actions of any saMluuues pohseased oi 
strong chemical attractions, or different eieetrit:.il ndatiuus, and that it 
takes idacc in all cases in which an intense and violent motion, tan bo 
ixmceived to be communicated to the eurpodtJes ot btalies.’ 

All chemical phenomena indeed inav hr jui’lly ascribed to motions 
among the ultimate particles of matter, tending to cnange the conaUlution 
of the mass. 

** it was fiishionable fi>r awhile, to attribute the cdloric evolved in com- 


MM. Dttloug and Petit have come, in consequence of tbiir own recent re- 
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searolifi dn Af Uwi of heal, and fihoie of OeraTd and Delaiodie. * W«* 
may Itk^aiae,” ntiv these able themi^U, * deduce lium oui tcaeaTchee 
iinother \m unpi»rlATit oonaequ^nce lor Ihe aenrral tbioiv oi cliemicd 
H bon I th It the r|nanbt> of beat di ^ rbv|ii cl dt Uic lUbUnt of Uie < ombiuatioin 
of ^dies, li^s no lelaliou ftiliie cdpdi *t\ of tlit eleimuts, and Uiil in the 
l^atHt uumlKr ofoRse^, dim lohbof miiot fuHowod b> my diiutnufnin 

ID the eipptUvof thorunpiMimh iormed Ibiin, Ion iiR|)ie, du coubi- 
Ti ition of ow^en ind htimiaeii, 11 of sidpbui di u li id, liu h piodui is ^o 
f H at a quLUtdy oi beat, occa^ous uo i^reatci alUi lUc u lu the. 4 ai u \\ of 
^lateCj nr ofeolpbiiret of lead, than tin luiubinalioii ui n vijili <oppi r, 
Ittd^ piher^ orof wlphurwiUi carluiu puniucts 11111 c 4i|U4iti(s of dii* 
oxldte of t\\fm metals, or of cdrlmie I ol suip'iui —\\ c C4ii 4 «.i\<, 11 l thi 
liWloBs Mhich we base pointed out hflwMo do iiitiln h Is ot siiiiple 
bodlea, oad of those of their 4 uiii|M units, pri' iiitle \ i ibiblx of suppos¬ 
ing, that the heat di\ eh ptd in i In nui d u Mi ns 4>\\i ilsiij inimi(l\to 

die beatprodaicd h\ rhii^i <> tae ii to ili i ii||io luli lx ifuibiiud 

uilh tliemiterMl mnlei 111 s ’—imialLKih I hi»ui tf i n/ t/t x 

Mt Ddltfin, 111 tre 'ing o( Uivion^tituliori < 1 1 1 1 11 1 ukN, J i\s itdouu 
as an dMimi Ui ttiii uli n iii xoIiiiik sih iii it ntifji 1 k t 1 din iiy 
I mg e\tms 4 d ano lur poiantniu IhiMiu 1 ni il n< uiisimcie 
mmliire I bus iNo, tli 1 \tiu ili m ul In d In nili in dm in ImsIhiii 

USD dK rirlt ti<d to the uiideir lu n 1 1 ^ u c j < t II m ti^ 4 \ iiu] li ^ 

will'luw 111 'j lilacs ot s oh cruci in i In 1 1 (id lui iidiniJi , 111 

miM d 'I h de i}^ tin 1 1 f 1 c 1 r 1 >K oMi I 111 li t ip 1 u itli di 
do(n;>i 4 men nl tnuclih 1* and li 1 id du \ luiin <1 dii iiixtiiK, 
l^hlchls I tM n/fO rtl it tin ins <» c 11 Inn li i 1 1 iiMiniin- 
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i fhr Ino I (iiirniiisi t ( I, i 1] « ^(luni 
I 4 \id( IS him rl \ ilh ib411 i IlMit I ( III nn n 1 ,j Iho 
folhiuin (\pfiiifnt (t Al ( ( loss < in I muki c ml 111 h is 4 1 to die 
s mu |iu p( r 1 \ ^ ilri III d *■( lu 141 i ti lU «I u m 1111, il d r (111 

pn ituie (f (I id if till 4iinsit\ 1 i , t is 11 \ d udhu iti jii th 

C oition (i 14 <*■ 1 117ti t lu t( III (I duii it 1 u 111 itnt 1 k S * 

thcdin i1 01^ n lb 1 1uhik dii iiuan diiism uas oih I Id 
O'l *iddiii^ u ltd In Uli pr ciilin^ iiiixtun, JII tm pi( pci u/iif 
3q*Jb, the Ump r liiii sink # i , \\h h the (l« nsit\ (ontiniuil 0 Oi) I \ 
Vx iiuan Olh r saJiLe solutions piiscntid thi binu ic«ult, lluu h mm 
to so it A dfpf t 

Ihiltbe inUind mntmns which <h comp in v liu ch ii^i in tlu moth of 
Comhiiutii n, mile p( luUnt 41 rh in^c of fm»t id i 1011 d i c\(1ulniirl iunt 
cud li^ld, is (iidfiil tnni till. If Ihi iin| c bsi 11 li iis ol Jj i/ lius lu the 

leai JSII, w hill Ilf wa odiipi d with 1 \ iiiuiuj r. th * > ' mlunsil nij 

inon^, it disco\(i(d, acddditdlh, (hit siid 1 lUi Iboe iiitiinoniitis, 
when UU) hr gin to „ro\\ ud hit, L\hdi]| 1 *^udd n i|p4 iniuc of im, met 
tl on th tdiipciatiiK iiu si iks 1 > that ul tlu huiioi n lin^ n n bus hh s. 
He inidf nuiiuioiisiviHiinunts foiluiid tr Ihi ndtif olthis ippi nini'^. 
,ji d isiiilumd tint till weight f Ihi d( w is 1 nt dtiud inittlid the 
• piKAiance took pldri* iiithouLtlic pusemi ol uki^di Hehji du aj 
pi iiaiict of liu, tlu f dt lu 14IV ( isilv fluoiniwsid, Inf aflduaKiS 
ihev arc itt irked luidu 1 bv 1 idsnoi alkalim Ins—a prfUif that lluu cou- 
•tituents Rii now hilu ft ^4 fiiii bv 1 sliotiatr dflinilv, 01 th il tiicv an more 
jnUnidi-lv Lcanhiiud. Sihcl ihit tunc |io his obsirved Ihise apprnianccs 
in main oibti bouies, as, hi cvimple, in green o\ide ol (hroinium, the 
oxide s of laiilHliitn and ihudiiiin —Si < tyiii omI' M 

liiniuiid Diiv h 111 d,tint when i ni urral solution of pi ditiiim waa 
precjpit lied li> liydro-siilphun I oi iKit , and the prccipif ite diied in air 
oepimdof oxvyui, ililick (iiinia u id w is obtiincd. which when hiat«d 
out ol llie unit «t ot ui, p ivc out sulphur, and some snlpliuretted iiydrogea 
ra^, wl dc a (1 uihu turn sjuiihr to th t in the fi mi ifioii of the melfdlii 
sulpbunia apja rod, nd ctii imon * nil h«>ct of pixliiitiin rcmRin^cI behind. 
Hwo wo Imat tlu oxid ot rlicdium, obluiied fium the soda^mnnate, 
w ilet fir^t cones oirr, and on men isin” the Ic-mperdture, combnxlion 
takes plan, oxipon gas is s|i | jmly disingigod, and a wibcDdde ol rbe^- 
dmm mams be bud Ifu two list exsos xie naloM ns to th t ot du 
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p ytoyid e ofchlorinei tbeaidUorrwofSir H. Dary. Uaibdinitettbi' sillciate 
of jm 9 ,f was finit otworviid liy Dr. WoUniton to di<iplay a similAT lirely 
iD^de^ncp, Tho variety of this mloenil, with a giaa^ ftactare. aaswera 
better than the aplintpry rariety. It ie to be Imtrd before the Wow- 
PP^f Whole piece becomes equally hot. At a red<heat it cHlchra 

The colour liernmeB ffreeiiisli-jcrey, and the solubility in aciils is 
woatrrtyed. Two smsll pinces of f'ndolinite, one of which baa been heated 
to redness, wen- put in aqua regia; Ihofirbt was diaaolnsd in a few hours: 
the second was notaUarkefl in two months. Finally,SirHt Davy observed 
a simjiar phenotuenon oti heating liyrtrate of rirronm. 

‘‘ The rerhal hypidhi^sis of Ihermcnyirpn by Rrn^atelli, itith Dr- Diom- 
soD a supporter*, partial supporters, and semiconioasliCMi, need not detain 
IIS a moment fniiji the .subatenlial facts, Uie noble truths, first revealed by 
Sir H. Da%y, concerning the inysteiiniis process of oombuation. Of the 
n'seaichcs which hrougiit them to light it has heen said, without any hyper¬ 
bole, that ‘ if IShcoii wen* to revisit the earth, this is evactly stra a case 
as we shfinld < I'O'ise topbice befon* him, in onler to give him, insmall 
cnmjiHSH, »u idea of the aflvancement which philosophy has made since the 
lime, wht'u he had pointed out to her the route which she ought to 
purs lie.' 

“ The coal uiiiics of England, alike csseiitial to the comfort of her popu¬ 
lation and her financial resources, had iKH'nmc infested with fire-damp, or 
inflammable mi, to such a degree as to render the mutilation and destruc¬ 
tion of th(» miners, liy frequent and tremendous explosions, subjects of 
sympathy and di^irnav to the whole nation, Uy u late explosion in one of 
the Newe. 4 t.tI 1 ' collieries, no \vt^R lii.Lii one hundred mid one persous perihlicd 
111 ail instant; and the miser) iiefip'Ml on their lurlorn lamilies, consisting 
of more th'iii Hin^c Inimlrerf neraons, is ineoncenniile. To miImIuc this 
giguitic power was the task v Inch Sir 1i. l)iL\y assigned to linnseK; and 
which, had his genins been b idled, the kingdom could seiircely hope to 
sec achieved b\ .mother. Hui the stubboin iorces of nature can only he 
coni|iiei4*d, .h fjfiid Ikicnn .pisilv pointed out, by examining lliem in the 
nascent -Mte, and subp^etriig them to e\perijnchtal iiib-rn^^ation, under 
t \ei\ di\ersit) III ciri uiiistniu e mid form. 11 was this in\estigHtiou which 
first laid oi>en the hitherto uiiseeii and iirieiessiblc sanctuary of i*Yre/' 


Wo rccutnmond tlic wiiole arliclc to the diligent perusal of 
0111 readers. lie lias transplanted witli fidelity the beautiful 
and invaluable facts, first disclosed totho \vorld in SirU. Davy's 
papeis on fiaino, published in the Philo^^ophical TranhactionSm 
Du Uio arranges the plicuouicna of combustion under six 
beads:— 


“ Ulj llie temperature necess.iry to inflame different bodies. Sd, The 
nature of flame, and the relation between the light and heat which composa 
it. Sit, The lieat disengaged by different combustibles in buiniDg. 
l*he causes which modity and extinguish combustion, and of the safe-lamp* 
6ffi, Invisible combustion. Gffi, Practical inferences. 

Our author has announced in the introduction, a systematic 
work on chemistry. 

” If the public,’' says be. after this larger specimen of my chemical 
studies, hUfiU deem me qmuified fur the task, 1 mny promise its eompletion 
within a yi^ar from this date. The work will be comprised in four octavo 
volumes, aud will contain the results of numerous investigations into the 
various objects of practical chemistry, Joined to a systematic view of its 
principles. Jl> several simple inslrainents, tables, and rules of calculation, 
cJiemical analysis, tiie liiglieitl and most intricate part of the scienre, may, 
lapprebead-bc, in many cabcs, brought within the reach of the busy manu¬ 
facturer; while, by the same means, such acruracy and despatch may be 
ensured, as to render the analysis of saline mixtures, complex minerelSfh 
and minera] waters, the work of hu hour or two; the proportions of ibt 
constituents baug determined, to one part ilf the thousand.' 
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i4)» pieitt^t worit kM Alraady bad. wiU» 
we 9fn»fiu^ jDn. Upe4o.bnag fortbpwUb «U diligsnee,» 
▼Qrk,iQ<inu(i^waot«dK«^;d»e.preMnt wunaatr u that above* 
defCfilMtr Fr<WB) tbs ifpeciBiens he has exhibited ia the Dio* 
tranairy, we 4U(a (fatifft^ tibat it will coouio a faithful expON 
sitioD tbp jkaflpin iacta, with useful rules for simplifying' 

chemical « 

Tl^fa Piathinw9*wwi}d have been improved, for occasional 
conful^t(pP|i 1^ {ng;e.numerals, for waut of which, there is a 
of remci^ to specified passages, in buch extensive 
disserta^nStfas hia aiticles Attuactiok, Caluhu,Coubus- 
Tiox, Electricitt, Gas, Equivalents Ciiemicax., 4rc. 'ilie 
view of yhpt is ufually called tlxe atouiic theory, rIucIi he has 
given under the last-named utUcle, seems to us the most com¬ 
plete and most philosophical hitherto ofTticd to the public, 
and presents some valuable rules for computing from analysis, 
the proportional weight, or pniii'' equudlcul of the various 
simple and compound bodies. O. 

ii. Thr Elements of Chemical Sriotce. Bij .1. (loan i v, M.D , 
Member of the Amencan Aentlriuii, mill Professor of Chemistn/ 
in Hareard University^ Vamhridye. - voh. 8fo. Boston, 
1819 and 1820. 

This is the first original hook on f'hcinislry puhlishcd in the 
United States, aiidineiely as .such, cIcsit^cs the noliee of oui 
chemical readers ; it contains nothing crighia] Lithur in t-xiie- 
rinieiit or observation, notlier does it ]nofLS<> originalily, hut it 
has the merit of perspicuous arraugemi lu and ('undid narrative. 

The first volume includes a succiuet aecoiinl of the doc¬ 
trines of attraction, heat, light, and elertiieity, of the chemical 
properties of the supporters of eonihustioii, and of the simple 
inflammable unmctallic bases, and concludes with a general 
view of the process of eomliustiou, and of the uiialogies 
between the simple substances and some of their compounds, 
with remarks on some points of chemical theory. The pre¬ 
liminary part of thi.s volume is a judicious couipilatiun of facts 
from the best English works; but, in the concluding cliupters. 
Dr. Gorham enters upon general views, and becomes iiinrc tan¬ 
gible to the critic. In his history of combustion, the author 
has scarcely done justice to Jean Rey who preceded Hooke 
and Mayow, and whose experiments tended to establish the 
inrtuctiee of air in that process, and to lead to views analogous 
to those subsequently adopted by his eminent successors; nor 
has he given as much room to the experiments and speculations 
of Hooke as they deserve, while be has detailed, with tiresome 
minuteness, the exploded theory of Lavoisier, and has even 
condeMended to noliee and'^transcribe, not, it is tiiie, without 
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•OBDe ftttknadvenioB, tlieThomsoftiaQ ti^rtr«^BeBt¥«ombugtion, 
vpoa which we have foriiaerty toprMae<rtouf la thii 

ef hie hook Dr.<5orham hib tifed^aated aoue 




low 0, this araall discrepance being of HMe ^inlptortiktice, it 
would seem, in such inquiiies. There is also MkSi lhafe Ittight 
hare been omitted in relation to the esspacitiea Of blMiai for 
heat; but we can forgive these exuberances/ at they'‘Ihad to 
a tolerable compendium of Sir H. Davy's redCafChdlr ota flame, 
and to an exposition of those inimitable investigatiodl^which 
ended in his discovery of the safety lampi 

111 Dr. Gorham’s chapter on some points of chemical theory, 
he adveits to the imperfections of idl systematic arrangements 
of the sutijccts of Chemistry, and to the difEculties which 
beset the wTitut lu concisely .setting forUi his niaterieds without 
frequent repetition, or moii blamable omission of facts small 
in tlieiiibelici) but impoitunl in association. If/’ says he, 
“ we commence with the piinciples of the science, itb laws 
can be demuiistrated only by a reference to the mutual actions 
of bodies still uiikiiowii; and ii individual substances be first 


described, the itencial teims which have been appropriated to 
classib of fdclN miibt be employed, and frequently but imper¬ 
fectly eikpldiiiLd.'' Of tliehu ditKcullies, and of many others, 
those who are at all eunverbant with chemical writers, must be 


amply aware, and, in the present state of the science, we see 
little piobability of their removal, or even of their material 
diniinntiun. Taking all thiiigb into the account, we are of 
opinion that Dr. Goiham has himself followed one of the least 
exceptionable plans of arningement; namely, that which, after 
having discussed 'he gcncial laws of chemical changes, pro¬ 
ceeds to the history of ulcineiitury bodies, and of their mutual 
combiiiationb in iiiorgamc nature, and, ultimately, to their com¬ 
plex ariaiigeiiicuts in the animal and vegetable world. We 
aie quiU‘ aware that this plan is nut very philosophical, but 
upon such a subject wc willingly sacrifice logical accuracy to 
perspicuous detail, and consider that us the best arrangement, 
which must easily enables tlic student to retain, compare, and 
apply the infinitely numeious, diversified, aiul scattered facts 
of this endless brunch of natuial knowledge. 

In adverting to the analogies between the elementary sub¬ 
stances, Dr. Gorham has struck out nothing new, and has not 
been peculiarly happy in retailing the opinions of others; che¬ 
mical writers indeed generally misemploy their own and their 
readers' time, in entering upon the abstract philosophy of their 
science, and would fill their paper more advantageoailj in 
extending practical details, and aescribiBg the minutim of ma- 
aipulation. Could we see a System of Clieuistry from the pea 
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of Dc« WoUutoOt oir of Sir HumpUry Davy, we shuul4 iadeeil 
expect to be Iiistructcd and edified by their mcunious into the 
truly pbilcMopbical aadi epeculative regions of their science; 
tbe former would surprise us by the profound and accurate 
solidity of his judgment in regard to theoretical points; and 
the latter would enchain our attention by the brilliancy of his 
generaliyetioBSt and the happy talent which he so eminently 
poBScsaeSi of seising upon rcniotc analogies and bringiug them 
to beat upon pew investigations and discoveries. Itut as we 
fear that neither Dr. Wollaston uor Sir H. Du\ y, who already sit 
** enthroned in the uppermost chambers” will ever eoudeseend 
to the drudgc'ry of compilation which has uut inaptly becu com¬ 
pared to the labour of the anvil and the forge, we iniisi rest 
content witl), and should indued feel grateful to, those who 
employ that measure of time and talent which they possess, in 
arranging and collecting the iusiilated and scattered fuels of 
chemistry into a tangible aggregate, provided they perform 
their tasir with judgiucut and candour, and not in that sour 
and distorting vciu of peevish petulance for ulueh vehave 
lately had occasion to ropriinand a writer, whu.M- geneiai in¬ 
formation and indefatigable diligence promised at one time to 
render him eminent amongst Biitisli Sysicniatisis. lint, to be 
brief, we would have chemical writers bestow more time upon 
the real business of the laboratoi'}, and ]es!> u[>on matters of 
opinion and speculation; not in detailing the figincs of retorts 
and receivers, nor in deseaiiting upon the art of filling soap 
bubbles with hydrogen gas, but in describing faithfully and 
minutely Uic various obstacles that oppose the student's pro¬ 
gress in the common processes of experiment, as w'ell as in the 
more refined and difHcult branches of analysis. We are no 
admirers of Scientific Catechisms, uor do we profess profound 
reverence for Messrs. Longmans’ manufactory of Philosophical 
Conversations; but we venture to suggest that even from these 
humble sources, for it is said there are sermons even in stones, 
some hints might be derived, useful to the systematic writer; 
at least, he might learn from them tlie mode of addressing be¬ 
ginners in the study, which though he is too apt to forget it, 
constitutes a main part of his calling as an instructor. 

But, to return to Dr. Gorham; the second volume includes the 
history nf the metals and of organic substances. As our author 
has omitted all mineralogical and geological details, he might 
have greatly improved bis introductory chapter on the metus, 
if be liadi sketchi^ their natural history; he might also have 
introduced in tliis place, some few historical particulars re¬ 
acting them, which are interesting and important to the student, 
and .winch we have looked for in vain, in other parts of his 
bqok; with tliese exceptions, however. Dr. G. has given a good 
gpne^ sltotoh of the chemi^ habitudes of this class of bodies. 
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In eomidkring them {ndiriduallr he has adopted the avrange- 
ment of Thenard, which, with all its fiitilts, is perhaps, as little 
open to (d)jection as any other which coidd be rag^sted; ex- 
ce])ting that we should deem it improved by placing the di> 
vision which treats of bodies regarded analogically as metallic 
oxides, last instead of first. 

To give our readers some notion of Dr. Gorham's indltridnal 
treatment of the metals, wc shall select one of the most im¬ 
portant, namely, Iron; the general order of desetiptioa is similar 
in all of them. Tliefir-^t paragraphs relate to the fniportonoe of this 
metal, to its general difliision, and its metshanicai properties; 
its two oxides an' next d( scribed, and the difficulty adverted to 
of reconciling their composition with the atomic theei^. Tlie 
rhlorides, (.irlmrets, phosphiiret, and snlphurets of iron are 
then treated of, and to these biieceeds the history of its salts, 
in the Older following: 1. Chlorate. 3. Muriate. 3. Nitrate. 
4. Curbouate. Phosphate. f>. Sulphate. 7. Ferrocyanate. 
The List pnragr iph of the section on iron describes its alloys. 
Snell is liie grmral arrangement adopted under tlie head of 
each of the Tiic1al>, and it is in our opinion infinitely pre- 
P'rablo to that disjoinUd plan, generally followed by our 
own aulhois, of craisideriiig the metals in tlie abstract in one 
rlin]>trr, iheii sails in a stcond, their combinations witli oxygen 
111 a third, and so forth ; the jierplexity and confusion of which, 
if mil self evident, may be amply judged of by referenee to Dr. 
Tliomson's sysKin, and lo M. Thciiaid’a Traiff. While how¬ 
ever ue applaud our autlioi's plan, we cannot congratulate him 
nu thu 1np}>iness of its cxenition; his details are meagre and 
iinsatisiaeloij; uc arc told nothing of the ores of the metals; 
of till iivaus of rrdneiug them; of the methods of annijzing 
their eomliinations. of their uses in the arts; and of many 
olhi'r things which Dr. Gorham might have picked out of the 
works of Hatchett, Klapioth, and other standard authorities, 
and which would greatly hav e eoiitributcd to the value of his 
uork, more especially considered ns a tex't book for students. 
1 he speculations of Dr. Berzelius, and the hyjiotheses of Dr. 
Murray, arc very well as speenlations and hypotheses, but they 
should nut have been suffered to usurp the place of genuine 
philosophy. 

The epitome of Vegetable Chemibtry is divided into three chap¬ 
ters; the first is subdivided into twenty sections, giving an 
acroiint of tlic proximate principles of plants; the second 
chapter contains a brief view of the structure and chemical 
phvsiology of vegetables, which would have more aptly pre¬ 
ceded the former; and tlic third is entitled, ** Of the Spon- 
tcineous Decomposition of Vegetables,” and includes the phe¬ 
nomena and products of fermentation. 

Tlir fluids and «oliils of th<' animal body, and the changes 
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tbeir rataniOAs decorkporifiob, we the snbjeeti 
of the two C0DcluaiD| chairs; to the latter, “ mineral waters'* 
■re tacked on as a kind of outrider; how these are connected 
with, or related to tqasted cheese aiidadipoceie, we cannot even 
guess i the j^rint^r, probably, is to blame; Dr. Gorham, how¬ 
ever* giviei>Bhi^Bt'fiailt^ sketch of the ana^sis to be adopted in 
ascertaju^g tJ)«ir«Qnititaeuts; and what is less pardonable, he 
refers to threadbare and insudicient authorities for further 
details; Phillips, Marcet, and Klaproth, are the sources to 
which hi shbifld' nive directed his readers. 

Having olteady mid that Dr. Gorham's book contains nothing 
either new or original, we have not thought it necessary to 
canvass the theories which he has adopted; of the arrange¬ 
ment we'hare already spoken in terms of sudioieut appro¬ 
bation ; but, having also briefly adverted to some of its de¬ 
fects, we doubt not that in a future edition ae shall see 


considerable improvement. Unfortunately r\ cry page of this 
work shows that the author Is not at home in the laboialoiv; 
although therefore his reading is extensive, and has made him 
well acquainted with the labours of others, thcic is a want of 
that free and easy description which wt meet with in the wiitiugs 
of really practical chemists, and which inakob the reader, as it 
were, an assistant and participator iu the process! tiu^ me 
brought before him. Dr. Goihum’s style and language, though 
without clegauce, uie sufficiently con ect and unobjcctionahle, 
but for the reasons we have just stated, his bool is dry and 
uninteresting to any except the mere tyro ; he has every where 
done ample justice to the British school of Chemistry, and in 
the introduction to the first volume, has given a very creditable 
sketch of the causes which have influenced the iccent progress 
of the science, and which have tended to annihilate the v isionary 
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Awr. XVI. ASTRONOMICAL AND NAUTICAl COL¬ 
LECTIONS. 

i. A Postscript on Atmospherical Refraction. By Tjiomas 
Youno, M.D., F.U.S. /^Vwb <AePhilosophioal IWiis- 
actioiiH for 1819. With a,parerttheticiA Corr^tton. 

1. A SIMPLE and convenient method ot c^pu^ling; the pre- 
lisp niag;nitudc of the atmospherical rcfractiOHy in the npighbddr- 
hood of the horizon, has generally been considered as almost 
unattainable: and Dr. Rriukley has c\ru been disposed to 
assert the “ iiuposbibility of investigating an exact Ibrinula,” 
[that should represent all its variations], notwitlistanding the. 
“ striking sperimrns of mathematical skill, which,” as he justly 
nbser\ cs, “ hd\e been cvhibited in the inquiry.” We shall tind, 
however, that the principal diflieultics may be evaded, if not 
inercoine, bj some very easy expedients. 

2. The distance fiom the centre of tlie eailh being icpie- 
xintctl by x, and the weight of the superincumbent column by 
y, the actual density may be (ailed z, and the elenu'nl of y will 
vary as the elcmcut of x and as the density conjointly; <■ 01186 - 
(juintly, dy = —»i«dj-; the coiistaut quantity m being the ri*- 
ciprocal of the modulus of elasticity, 'ilie nfractivc density 
may be callgd 1 + oz, jt being a very small fraction; and it is 
easy to sue that the perpendicular «, falling on the direction of 
the light, will always vary inversely is the refractive density, 
since tliat perpendicular continually k presents the sines of the 
consecutive angles, belonging to each of the concentric surfaces 
at which the refraction may be supposed to take place (Nat. 

Phil.II. p. 81 0 and u = -J— , s being a constant quantity. 

1+ps 

The angular lefraction at each point will obviously be directly 
as the clciiientary change of this perpendicular, and inversely as 
the distance v from the point of incidence; whence the* fluxion 

of the refraction will be — = dr, as is already well known. 

V 

3. Foi the fluent of this expression, which cannot be diiecUy 
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iutegraud, ive nay obtain a converging scries by means oi* the 
Taylorian theorem; but we must make the fluxion of the re-' 
fraction constant, aoMhat of the density variable; so that the 

equation will be u =: r + ILE. 1_+ being 

^ dr di* 2 d/^ 2.3 

the initial value of u, when r = 0. Now the whole \.Hriutiuti, 

of which K is callable, while s decreases from 1 to 0, extends 

from —L- to <; or, since p is very small, from s— ps to r; and 
l+p 

dr being = —, we have the equation ps rr + ll + 

V (Ir 2 

« . - . , ... xdx —ndr* ’ . dr x dx 

But V = (x’ — M*), d?' =-, aiid — - — « , 


, , . . <lv . , . dx V il// 

and dx being =-and da = -psdz, t =-• 

MZ ' dr 7npsz d: 

4. WcniUiit now dcteimini llit* \ .ilue of the density wliieli, 

when the temperature ib unifoiin, liei'onies simply = v; but for 

which we must find some otliei function of //, iiu biding tin 

variation of tenipcr.iture; and we may adopt, foi this piirposi-, 

tlic hypothesis lately udvaiicid by Professor Ix'she, in the .iiticle 

Climate of the Encyclopo'diu Untuiiiiica, and suppose the di nsity 

to be augmented, by the eflecl of cold, in the pioporliuu ut 

1 to 1 + M n being somewhat less than ; and since 

the density is as the pnssiiic and the comparative spicitir 
gravity conjointly, we have 2 = 1 / ^1+» J j,— =: 

!+•; 


0 


— nz, d~ 

— 

gdy _ 

//(Iz 

■ — nd;, and ~ 

_ y_ 
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yy 

A 

dz 

% 

p ; consequently — 

2 dr 

V 

nipbz 

[•! + T+- 

Hwy \ 

—r 

fff2 dx 

^ V 

nvv 

my 

onri n#it 

2/»>y 

y ’ dr 

psz 

psz* 

psz 

psz 

psz* 


ydr 

^ i«yy ,, stands in the original paper, in manifest defiance 
psz 

of tlwfnt Tides of arithmetic ; indeed the verv first rule of all is 
forgotten, for the paragraphs are numbered 1, 2,3,4,6...! But 
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instead of retracing the steps of the ealcidati(m with these cot- 
rections only, it will be more satisfaetoify to extend the general 
tlieorem somewhat further, without confining it to a particular 
law of temperature. 

5. For this purpose we may make ^ ff 

and we shall have, for computing the coelBleicnts of the scries 
do rr 


IT + 


dr 2 


the values 


dr=^. 


dv 

dr 

dx 

dr 

dz 

dr 


= VI 


Ji 

mvs 
—du 

psdr ~~ ps 
dy fdi — 
dr “ dr ps * 
dr fx 
dr mpsz 
dv 


— u 


d :p=df.— 

dr ’ tnpsz 
ddw_ f'.t 


+ ‘lx. 


f 


— dr. 


fx 


-^dr 




dr* 


=^—+ 


mpsz tii’p s . 


mpsz 

f *1' f XV 

7 + 


— wdr; and 


mp-i?z‘ 


mpsz mpsz' 

—V. Now siucc m is about 766 


it is obvious that the second term, containing its square, may be 
neglected in comparison with the third, since the other quan¬ 
tities concerned in these terms can never difier materially from 
each other : for the same reason the term v may be omitted, as 
not being divid(‘d by p, and u may be considered as equal to s, 
and its fluxion neglected, as well as that of x, which may be 
called = 1 ; and we may proceed to take the fluxion of 

ddv 


ddv 

H 

1 

_ K' 


"dJ^“ 

~ mpsz 

mp’‘s‘z'‘ mpsz 

+ 

^ mpVz 

dC 

f'di 

fdw-Pvdf 

2^rdz 

mpsz 

mpsz^ 

ffipVz* 



. f 

_ (1 _,v 


mp'^z' 


'z* • \«qji" I 



; whence d 

j d*» 
and — =r 


dr* 

r 


dr* mpsz 


2fi;» 

4- ——s* 
^ 7M/)Vz 


It Will 



8lt5 


iisrr^(«9u£0| ainf Ntwtieal Options. 


nom At«{«emwQiem to divide (" iuto tbe two portions Vid 
^ in order to obtain that part of the sixth tarm which is 

d*v 

independent of V: the fourth will then become ^ 

dr^ mjMz 

f LL._,U/_tl + iti: + . Ue.hole 

wpVz* \ mpu I ^ vmpVz*~ mpWj 

of die fluxion of w former part will contain u, which will dis- 

appew again in the next term, being changed into dr, and the 

dn* 

w’ of the second pait will become *2 _ in the hixtli itrni. We 

df* 

shall therelore haie. foi (he case of the linriroiiial leiiaction 

wbe. «1 ,„..l Ci= 

dr* Wiidy 7111) di 7//ir di /iin*di 


Av t ddiylr ^ ,M(r. n' 

dr d/‘'Jt;d7''' dr''\»/yj \mp «/y»‘ 


-—^ r, the fjiiiiii- 


It ii> obvious, lliat since =r (~^ + 

d?* 11' 7npsz mp 

tit^ ^must be deiived fiom it by takmi; tlu lliixiuii with 
rcsmcl to r oiilv, and must lie ((lual to —, which tin 

pioduct of the second and thud (ocnjcKiils. Tlic fluMuii of 
this ipiantity, c/^", is also capahlc ol a. siinplei cxpubsioii ; (oi 

d’f' dr f 

since f' will in general be dixisible by r, f', =r = - 

*1. and d£ = < _ fJ:’; „ W ^ _ L \ 

dr V V vv dr wd» dr ur dr^ 


L 'll'’-^ !!1^- 

V dr* ” « dr i; dr t) dr* w di v dr* *” 
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dr* \mp 
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dr I'fw/)®’ dry 


d*w f' dr t dr 2f 

^ ^ ^ - - - . JL - - • ^ _ ■ 

v*nip dr* vmp* dr vmp* dr »/ip* 


dv dr* f2C„ 
dr d/* [m/i 


da" C 3{ . ec 


da" ( 

~ <*’' I 


vmp^ tnp 


+ JL+Ji 

vmp* mp'' 
ddt) 


) 




wp vmp" mp y ur \^r pj vmpAi* 

6. Wc may next proceed to substitute, in these general ex- 



in 




Mi 


ptfessioM, the vala^s derived from riie varioh* IttW^iriiieh may 
be Bepposed to gotem the variatkniB ttf temperrtare: ohaerving 
firBtf that jn general , 


TO sr 766, P = . 000 3825 =: ; 
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whence 


1 = 4 . 621 , ^ = 21 . 3636 . > = 16 ^, ^ = 72062 , 


4:, = 57 907 320. 

f/yr 


7. (A) If the temperature were uniform, we should have 


, j V . w « 4./ « .do I 4.621 

y=s,dy=d=,f=l,f =:0,f =:0,and^5=----s=—— 

dr mps s 

and when 5=1, 3.621 
d-"*! V 
dr* “ mjn' 
d*w 




1*W 1 M "I 2b* 

P = (i - ')• + U:-’)W = (6x5’S0’32« 


X 3.621 + 163580 = 5524050000; of which is 7672300. 
Hciico, for 5=1, we have the equation .0002825 = 1.8105 
»' + 2467 r* + 7672300 »* + ..., in which, if we put r* = 
.000130, we shall have .0002825= .0002939 + ...; which is 
too much: then taViiig r* = .000120, we have .0002825= 
.00021726 + .00003552 + .00001325 + [.00001647]: and 
this is somewhat too great a remainder ; for the quotients of the 
terms being 6, 3..., the remainder ought not to exceed the last 
teim; so that r* must be about .000121, andr = .0110, or 
37' 50 , which is too great by about one ninth By the assist- 
auce of tliis series we might easily compute the refraction upon 
the hypothesis of Professor Bessel, who supposes the variation 
of density to follow the same law as if the tempeiafure wcie 
uniform, but alters the value of m, so as to accommodate it to 
the actual magnitude of the refraction in low altitudes. 

(B) In Professr Leslie's hypothesis, we have 

45 
500 

VoL XI 2 B 


= ^ = .09 


H = 
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^ <--~5 the initUl value 1 +2n= l.lb 
* /y . »yy . 2 hv 2ny] 

(1 +4.) (l-{) = ^ (!!« + 8»') 


dH 


1 + 2« •— (2» *f 8«^) 1—-Sw 


dH jg^pV mp'S‘ 

du dr dy dr '*' dz dr df d; 

r _ si 

’ ' “ du d» '” I’ dr “ B ^ I 

. dT d*f -B d*f 

=“dri;r + ^’7s+ df'^ 

B»'= {—(1 +8m)--^( 4/1)] -[■^(2 4 1 lw)4 

* " ' j/)S pi ) pi pi I ps ps 

(l 4 - 8 n )|4 -^( 1 + 4/0 ( 2 M + hTt‘)ir- -J —f(l 4 8 h) 4 

) yV p i 

42414b— f (148») 42rt4lt>« 432«'; 
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-')+{[— 
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* (i^"-l)~(144.'-12.-48,*+6+lS.) + 


I 1-8*7142* 

2 B48to*'\ 
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J- r 
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l+2ff 

wp 
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I nip 
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We have then, for the case of horizontal refraction, 

= 4.433 = 2 X 2.2260; ^ x 4.453 = 681 12 = 

dH* 

24 X 2838, and ^ s= (4.4ii3)» X 57iK)7320 x 5.7162 + 4.453 

X 15296*= 7657200 000 = 720 x 10635000; consequently, 
.0002823 = 2.2265 »•* + 2838 r' + 10636000 now if r* = 
.0001, we have .0002825= .00022265+.00002838+ .000010635 


[+ .000020935]: consequently, .0001 is too little for ; and we 
may try .00011, giving .0002825 = .00024401 + .00003434 + 
.00001420 [— .00001005]. Bui in order to keep up the proha- 
blc sequence of the progression, the remainder should he about 


equal to the last term, or about .000011, and .0000209 should 
have been diminished by about .00001 instead of .0000318 ; so 
that we must taki. .000103 as the true value of on this hypo- 
tltesis, and r= 34'./'!", which i'« ruicthf] loo great by about 
r; a ditUriiiLU by far tuo considerable to be attributed to the 
11 ruts of obsonatiuii onlv; and we must infer, that the law of 
temperature, obluiiied from the height of the line of eongelation, 
is not correctly true, if applied to elevations remote from the 
(‘ai Ill’s surface. [If indeed this law were fully established, and 
capable of being applied, with any little modidcatioii, to the 
exact cuinputuliuii of the refraction, it would bo necessary, for 
the lowest altitudes, < ither to compute a greater number of the 
duxiuiiul eueflicii iits, or to divide the refraction into two or 


more parts, and dLUMininc the successive changes of density 
icipitrcd for each of them. Wc should also have] for finding, on 
this hypothesis, the liciglit a', corresponding to the pressure y 


and the density z, the expression tnx — m=l—- -^ + — hi 

■‘" + ■7? , betag = / = I + 4«t: 

2 :: —^ytl—z) z+n—»:= * 

and the actual stale of the BtmoB{dierc would probably be very 

well represented by this formula, taking n = .1 or .11, rather 

than . 09 . 

(C) ]Proressor Bessel’s hypothesis is also found to make the 
horizontal refraction too great. Mr. Laplace’s formula, which 

2B2 
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affords a very correct determination of the refraction, is said to 
agree sufficiently well with direct observation also; but, in fact, 
this fotmula gives a depression considerably greater than was 
observed by Gay Lussac, in the only case which is adduced in 
its support; and ffie progressive depression follows a law which 
appears to be opposite to that of nature, Uic tempiTuturc vary¬ 
ing less rapidly at ^eater tlian at smaller heights, while the 
observations of Humboldt and ntheis seem to piove that in 
nature they vary more rapidly. Notwithstanding, therefore, the 
ingenuity, and even utility of Mr. Laplace’s foimula, it can only 
be considered as an optical hypothesis, and w’e are equally at 
liberty to employ any other hypothesis which represeiils the 
results with equal accuracy; oi even to correct our fuimulas 
by comparison with astronomical ribservations only, without 
assigning the precise law of temperature implied by them. 

[D. We may compute the effect of a tempcMtuu siqiposed to 
vary uniformly with the height, by making ==_» (I +/.1 — 

or sryj*, we have thcn~=:l+/.t—t, 01 .c', and d— 

y If II yii 

zztdz, or s=ti*”’dx, which are initially the same. Dut tdo-rr 

—td« , dz zdy tdu , dz z til tnzz— luii 

-and — =—2 - 2 , whence - 5 -=:--and 

mz y yy mz UV y uiz uiyz 

dz ' ^nzz-^tyy ‘ ^ ^ imz—Ujij ' •' 

mzdz~-tydy . . m . .df /m+/nf 

and imtiallv -, and f r=d ~=[ - 

{mzz — tyyY “ dr \m — t 


m 

— V 


{f- C+^C ({- {(*C-0 ({-1)} 


ps ps 


Now, if we suppose the tem- 


I 1 


1 


peraturc to vary 1° in 300 feet, we have 555 ■ 355 = 

for the variation of dinsity depending on temperature in 

209(^000 earth’s radius a*; hence t should be 139, and f 
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= 76 (jHj 3 y — ^vl'ence ~ = 6.822. trhile the pheuo- 
mena of refraction require this quantity to be about 6. Thus, 
in Bradley’s approximation, vc first take r = and then r 

= ptA (ZD- s= -very nearly, or rs=-~ 

vj vw V vvj * 'I u 

3p*a 3/A-* .*jr* 

- — , and vr =: ps -3r*s, or, while s remains 


small, ps — vr+Z —, which is sufficiently accurate near the 


V 


zenith. If we make 


Hip 


= 0, we shall have ^ = 1.3, and 


/=rl76, which is equivalent to a depression of a degree 
of Fahrenheit in 227 feet: we shall tlicn have, for f', 

4* V d *1.* 

' ■■ ' ^ = (1.3-.fi24) 

• < 

V _ V 


=‘24-.fi24 —, and 

ps pa 


mpV 


= .G7f) —— =: .(>76x16358, and 1 of this, or 1854, 


vip s 


is the coefficient of the third term. AVith the same value of 
taking »=.!.'>, this coefficient would become, upon a hypothesis 
similar to Professor Leslie’s, 2236. 

8 . It is not possible, in the present state of our knowledge of 
the subject, to dotennine, from observation, cither the refraction 
with sufileient accuracy to enable us to compute from it the law 
of tlie variation of temperature, or the variation of temperatuie 
with sufficient accuracy for computing the refraction. Con¬ 
sidering, indeed, how inqu'obable it is that the upper regions of 
the atmosphere should bo of the same temperature as the sur¬ 
face of the hills on the same general level, we could scarcely 
expect the agreement to be more complete than these computa- 
tioiis make it; and it is perfectly possible either that t may be 
as great at 176, or that n may be .16: but we cannot determine 
from the observed refraction which of the laws of variation is 
capable of representing it with the greatest accuracy: much 
less should we be justified in believing, because Mr. Laplace’s 
formula hajipcus to represent the refraction very accurately. 
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that the temperature varies the less rapidly as we ascend higliei^ 
It is, however, perfectly justifiable, for tlie purposes of astronomy; 
to adopt the form of the equation which is shown by these ex¬ 
amples to be converging, and to correct tlic coefficients by an 
immediate oomparUou with observation; and in this manner it 
has been found that the formula employed iu Uic Nautical 
Almanac is abundantly sufficient fur the purposes to which it 

is applied. This formula is .0002825=t’-^+ (2.47-f..5w*) ^ + 

3600 t’ +3600 (1.235 + .25 i*)—; its results are almost 
s* s* 


identical with those of the French tables, except in tlic iinnif - 
diatc neighbourhood of the huriKon. 'Rut the (‘ffcct of a 
difl'erence of temperature, at the place of observation, is not so 
correctly rcpre^e^tcd by any of the tables coininonty emjiloycd, 
aud requires to be separately examined.] 

9. The tcrrestiial lefractloii may Ik- most easily rleleiiuineil 
by an immediate comparison with the angle subtended at the 

, . . .. ,. , . "dj- . «d.r 

earth's centre, tlie fluxion of which is 


and 


IS ini- 


wa ■ exdr 

tially tlic first part of the coefficient of the second term of the 
scries already obtained, and is equal to [about] 6 ; so that tliis 
angle, while it remains small, is six times tlie refraction; coiii- 
nionly, however, the refiaction in the neighbourhood of the 
earth’s surface is somewhat less than in this proportion. 

10. The eflects of barometrical and thcrmoinetrieal chang(‘s 
may be deduced from tlie fluxion of the c([uation, if we make 
M, />, and n, or rather f, vary : and for this jnirpose it will be 

convenient to employ the form ps = tir + “y] 

the value of the fraction, if we neglect the subsequent terms, 

becoming 3.41 ;nnd this expression is sufficiently accurate for 

calculating the whole refraction, except for altitudes of a few 

r / 1 ss\ rr 

degrees. Now the fluxion of p = u y + [2 (w-t) p "!] V 

whKh we may call p s. 0 -^ + is dp = + 
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f»-■rj^ £ (^Er +^) *” »f *• t*!-* 

«Ill.lto^iL;Bnd/'2i.-I‘’|?r;_Cp + iL.li4.iL . 

r-i \ r V stw\ am[m—ty" 


1 


~ being 3.4.1, and m—t, on this supposition, 519. The pro¬ 
portional variation of p, or will be 3 fat every degree that 


the thennoinctcr \iinL'» fioui 50°; and boins; also A,, 

® *1 U 0 * 

will be = -903. The \auatiou of / can only 

m—t ol9x5UO ^ 

bi dtlcinuned from coiijcilure ; but supposing the aUerdtion of 

iciiipeiutiuo to ccdNC at the height ol about 4 mile*., it must 

iiieiease, with c\ciy degree that the thermoincter rises at tlic 


earth’s suiface, about j’„, and ^ being j-lg, 


will be 


247 


= .004. The alterations of the barometer will affect 


51.0X120 

ponly, — being j’, foi every inch above or below 30. It is 

evident,since»i s=:-■ - ■ , --, h being the height of the 

baimiietcr, and d the bulk of oil eompaied to that of water, that 
»/ must diminish, as well as p, when the temperature increases; 
and tlie correction for / being subtractive, the three variations will 
eu-oi)erate in theii effects; but the pioportion will be somewhat 
diO'erent from tliat of the simple densities. If we preferred the ex- 
piession derived from Professor Leslie's hypothesis, wc should 

merely have to substitute for , and the variation 

■' 1 + 2 tt m—t 

de|>ending on the law of temperature would become about ^ as 
great. It most, however be limited to such changes as affect the 
lower regions of the atmosphere ouly, its “ argument” being the 
deviation from the mean temperature of tlie latitude; but even 
in this form it cannot be satisfactuiily applied to die observations 
at jireseut existing; all hough it appears to be amply suffirieut 
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to explain the irregularities of terrestrial refraction, as well as 
the uncommon increase of horizontal refraction in very cold 
oouniries: and we may even derive from all these considera¬ 
tions a correction of at least half u second, or perhaps of a 
whole second, for the sun’s altitude at the winter solstice, tend¬ 
ing to remove the discordance, which has so often been found, 
in the results of tome of the most accurate observations of the 
obliquity of the eeliptic. 

ii. Extracts from two Papers oti PrfractioH, by the Rtn. Jojin 
BaiKKLEY, D. D., published in the Trunhadion'i of the 
Royal Irish Academy. 

I. Read May, IS 11. 

12 . As it is of considerable importance, paiticulaily with a 
«iew of comparing observations niadc in difl'erout p[aco^, that 
Uic same refractions should be geiK'ially used, no olijection, I 
apprehend, can be made to the { 4 cnc 1 . 1 l adoption as far as 
about 80° of the French refractions, whicli are now so well 
known. 

13. Perhaps the following tables, deduced from the above 
formula," may be considered rather more convouaiit in many 
instances tlian the French tables; they will ceitaiiily furnish a 
useful check. The advantage they aiiord is deiircd from the 
facility with which the computation can be made by lulp of 
tables of logarithms and of logurithmiu tangents to four or five 
places of figures, such as are in the “ Tallies requisite to be 
used with the Nautical Ephemeiis.” By these tlic logariUimie 
tangent of the zenith distance can be taken out at once, and 
the inconvenience of proportioning for the minutes of zenith 
distance avoided, which is greater than tlie new incunvenience 
occasioned by the second table. Hence the tables here given 
may be considered more convenient for observations of the 
sun, moon, and planets. 
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II. Read January, 1820. 

Although observations of zenith distances, when tlie object 
is near the horizon, are frequently afiected by irregolnrities of 
refraction, that seem not capable of being reduced to any law, 
yet there is reason to suppose that the effect of these irregula¬ 
rities will disappear in a mean of a great number of observations; 
and tliiib a mean refi action for any altitude may be obtained, 
depending only on the ineau /.euith distance, and the corre¬ 
sponding ' heights of the barometer and thermometer. The 
investigation of the law of these regular refractions, as they 
may be called, has much engaged the attention of astronomers. 

This inquiry has led to the extremely complex but elegant 
mathcmuUcal lesearches of Ki'.mip, Laplace, and Bessel. Their 
iiivi'stigatious are nearly related to each other. Dr. 1 oung has 
also recently, by an entirely different method, and with great 
analytical skill, obtained an equation expressing die relation 
between the refractive force of air and the refraction at any 
renith distance. 

It is the object of this pit per to deduce, by help of a modifi> 
cation of die result of the hypodicsis of a density decreasing 
luiiformly, by an extremely simple investigation, the lefraction, 
at any low altitude corrcspoiuling to any heights of the barometer 
and thermometer. The tables thence resulting, for zenith dis- 
laucoB, between 80° and the horizon, will, I conceive, be found 
us convenient as can be desired. They scarcely yield in 
simplicity to the French tables, and enable us to obtain the 
quantity of refraction, as changed by the weight and tempera¬ 
ture of the atmosphere, in which, near the horizon, die French 
tables appear entirely to fail. 

The first tables in which this has been attended to, as far as 
the horizon, if 1 mistake not, were those of Mr. Bessel. 

In our ignorance of the law of variation of density, we can 
only verify any hypothesis that we adopt, by a comparison of 
il' icsults with those obtained by direct oliscrvadon. In this 
Wily, by hcl]> ui Dr. Biadlcy's obscrvdliuns, Mr. Bessel lias 
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obtained a modification of the law of uniform temperature, that 
will give the refractions, to within about three degrees of the 
horizon, with great exactness. Dr. Young has, by ** adopting” 
a law of variation of temperature advanced by Professor Leslie, 
obtained an equation for refraction, Uic solution of which 
gives the refractions with considerable exactness as far as the 
horiaon. 

Hie following method is derived from the formula, obtained 
in the hypothesis of a density decreasing uniformly. However 
great, within the usual limits, we may suppose the change of 
density at the surface to be, there is no reason to suppose a 
material change in the hw of density in the utuiosplicrc. 
(Note. This reasoning may be fallacious, and il appeals to be 
very desirable, tliat the facts should be ascertained by a suf- 
iicient number of observations, at given zenith distances ncai 
the horizon.) At present wc have not siilhcienlubseivatiuns to 
determine, whether the actual sanations of lefiactions at low 
altitudes arc most conformable to thi. lluoiy of 31i. liessd, to 
that of Dr. Young, or to that ubu\c gi\Ln 


TABU'. I. 


/■ II. 

Lols 

Oin lot 1. 

Z. II. 

' I-**. 

1 

fill 1 

o / 
SO.O 

1.3003 

0.90 

0 / 
S7.20 

1.7S37 

1 

1 i 

SI.0 

1.40.31 

7.62 


I.8I2S 

1 11.03 

h2.0 

1.1188 

8.21 

88.0 

].8]2I 

1.5..V) 

83.0 

1.4981 

9.07 


l.S73i 

10.0.3 

84.0 

1 Jui'i 1 

10.13 

88.40 

1.9032 

10.7.5 

b5.0 

1.01.3^ 

11.00 

89.0 

1.9387 

17.2.5 

86.30 

1.046;^ 

11.37 

89.20 

1 9732 

1 S.OO 

8K.0 

l.()S03 

12.07 

89.10 

2.0092 

IS.OO 

80.30 

1.7103 

13.23 

90.0 

2.0404 


87.0 

1.7.'i62 

13.7.5 
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TABLE II. 


Far. 

Thunu. 

liUgviUin» 

' Far. 

1 Tlicia* 

Loginthnia 

Far. 

Tlustin. 

LoeaiiUimi 

o 

10 

.3883 

1 o 

34 

.3048 

o 

58 

.8887 

11 

.3873 

35 

.3039 

59 

.8818 

18 

.3263 

86 

.3030 


.8800 

Kl 

.3253 

37 

.3020 

61 

.2800 


.38«3 

38 

.3011 

68 

.8791 

B9 

.3833 

30 

.3001 

63 

.8788 

■9 

.3883 

40 

.8998 

64 

.2778 

17 

.3813 

41 

.8988 

65 

.8764 

IS 

.3803 

48 

.8974 

66 

.2766 

1» 

.3103 

43 

.8965 

67 

.8710 

20 

.3183 

11 

.8956 

68 

.2737 

21 

.3173 

4a 

.2946 

60 

.878S 

22 

.3103 

46 

.8987 

70 


23 

.31 ol. 

47 

.8988 

71 

.8711 

21. 

.3141 

4S 

.8919 

78 

.2703 

25 

.3134 

1 4*1 

.2610 

73 

.2694 

8o 

.3181 

oO 

.8900 

74 

.Sijsj 

27 

.311 1. 

61 

.2891 

76 

.2677 

2S 

.310.1 

52 

.88S1 

76 

mmt 

29 

.3065 

53 

•8878 

77 

.2660 

30 

1 

5t 

.8863 

7S 

.2652 

31 

.307« ' 

» ^ 
till 

.2854 

79 

.8644 

^2 

.3007 |f 

56 

.8845 

80 

81 

.8636 

33 

.305S 1 

67 

.2836 

,8627 


TABI.E III. 


Miciiii 


IK ill 
Hiloiii. 

Lc»e iiithuib 

o 


20 

.8913 

30 

.8900 

40 

.8904 

50 

.8900 

60 

.8b96 

70 

.8891 

SO 

.8bb7 


I'SE OF THE TA15I.es. 

Ihir. a. in iniiuiK's = Tab. I. + (A. C.)T.ib. 11. +Tab. HI. 
I.ojr. B. ill niiiiutob = Tab. I. + Tab. II. I- Loj*. bar. f 7.277.1. 
Lot;. Bpfi. lu iiocuiidb = Tab. 11. + Log. bai. + log. laii. (zen. 
(list.—A f B;. 
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EXAlirLt. 


App. 2 

5. D.=87° 42' 

10". Bar 

. 29.50. Therm. 35°. 

Tab. I. 

87° 42'17 

1.8160 

Tab. 1. 

1.8160 

Tab. II. 

35° A.C. 

9.6961 

Tab. II. 

0.3039 

Tab. HI. 


0.2906 

lx)g. Bar. 

1.4698 

A 

63',49 

1.8027 

Const. 

7.2773 




B 7',36 

0.8670 




87°. 42,17 



fct7.49,53 
fi3,49 


11.2481 ’l\inj;. 8tJ, 40,04 (Z.D - A + B 
Tab. II. 0.3039 

Log. 13ar, 1.4698 

Refr. 1051,5 3.0218 

= 17' ,31'5 

[Bj/ the Nauhwf Ahuaiutc. 

Alt. 2° 17' 50' 

2° 20' R. 17'. 0" Dill*. 1' 4,1 B. ;j.5 'J'li. '2,h 

8,9 2',l0'+8,9 50,-17,5 ]5“-j-42,() 

42 

17.50,9 

17.5 

17.33,4 ; and if 48®, iiibtciul of 50®, wtif fho 
btandard tciiipiTalurc of the labU-, it woulft Ik* 17'. 27 ,8.J 
'I'he of forty-two observations of a, T.yriir S. P. m<ide at 
the Observatory of Trinity College, Dublin, (mean of bar. 29,50, 
and mean of therm. 35°) gave 17' 26",5 [; 5" less tlian Dr. 
Brinkley’s table; 7" less than the N. A.]. 

If Table 2, Vnl. XII., be added to them, they will serve for 
computing the refraction from the zcnitli to the hori/on. 
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TABLE 2. V 0 I.XII. 


z.n. 


as,50 


BARUMSTEH 
29,00 29,50 


30,00 30,50 



[Tab. II.+log. var.+log.tan. Z.D.=:log. R'. R'—Tab. 2.=Refi .J 
Example. Z.D. 71"26'. Bar. 29.76 i. Ther.43®. 

Log. Tab. II. 0.2965 Appr. Reft. 175",4 
Log. bar. 1.4736 Tab. 2. 2 ,0 

Log. tan. 71'’26 0.4^ Befr. 173 ,4=2'.5.r,4 

Log. appr. R. 17.0",4 2.2439 
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[The Mme Example by the Nautical Almanac.] 

Alt. 18® 34' 

All. 19® Refr. 2'.47",7 Diff. Alt. ,16 B. Tli. ,34 

+ 5,2—26'= + 4.l6 .24,-1,.34 7°,+2,38 

2'..52^ 1,34 

2.53,4 TTn’ 

DifTercnci- , 5.] 

iii. Observations on M. Dclainbu‘\ Ifcmuik',, nlulirr to the 
Problem of Jiadiny the Lntitiuh from hvo Atlitiidis, and the 
Time between. By the Rev. John Uui\ki.i.Y, D.D., Profes¬ 
sor of Astrunomv in tliu Uuiversitv of Dublin. 

In S'iviug, in the last nnmbor of tlie Astiuiiuinical and Nautival 
Collections, M. Delambrc's inetliod of finding the latitude liom 
two altitudes of the sim and the time Ik tween, a leinark of his 
was in'«erted, containing a fiMid.inu'iilnl objection ai'aiiist the 
method of Douwes. It appears, howexer, tint M. Dihanbie, 
in his NofU'cUrs Rift lions. Conn, drs T(W'>, 1S22, ji. 3Id, has 
pursued an erroneous lino of ica.<ioiiinj, a circiinistanee rnie 
indeed as to that learned and illustrious astiunoiner. That 
objection to the indirect method of soiling the problem is not 
founded. 

a 

M. Dclanibre has the erpiation (p. 317), — =: cos. 11 — tan. 

sin. H, iji buiiig a small uic. Tie assumes a value fur H, and 
computes both b and (11 -f fiom this same equation, and 
finds (11 + >/') ~ = 11- This surely could not b(‘ olhoiwise. 

It is singular that it escaped M. Dclambrc, tliac the interval 
between the observations disappears from his equation. 

Another point of view shows, that what he has done is not 
relative to the mithod of Douwes. It is not an impossible 
supposition to make Uic declinations exactly equal, and then 
his method of computation, page 321, concludes nothing, in¬ 
stead of becoming the mctliod of Douwes. 

The usual objections to the method of Douwes are, 1. Not 
allowing for the change of declination. Tliis can occasion no 
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error of oonseqacnce to the navigator. But in fact, if great 
accuracy be desired, the change of declination may be easily 
allowed for in practising the method of Douwes, as stated 
below. 2. That, except under great limitations, the latitude 
computed may lx- further from the truth than that by the 
reckoning. But Dr. Brinkley’s method entirely obviates this 
objection. Ills method is intended to correct and extend the 
results obtained by the original method of Douwes, even for 
cases wlieic it ^\onId otherwise be quite useless. 3. The 
length of the computation has also been objected to, but unless 
it be repeated two or three times, it is shorter than the direct 
ran be made, and it possesses no ambiguity emburra.ssing to 
tliose not conversant in s])herical trigonometry. By Dr. Brink¬ 
ley’s method it rarely indeed happens that two ujicratioiis me 
m-eessaiy. 

Di. Biinkley has given the following method of allow ing fui 
the change of declination. 

I Living coniputid ihu middle time by the method in the n 
cpusite table^, or by the common log. tables, add to it half the 
inleival to gut the lime fuiUiest from noon. Or use the esti¬ 
mated time when the observation fuithest tium noon was made : 
add together (three places of log. aio sutiicienl), the sine of 
tune furthest fioin noon, the secant of the altitude belonging to 
tills time, and t’lP cosine of the lat. by account; look for the 
<>um among the log. sines, and take out the ennesponding cosine, 
which is to be added to the log. of the change of declination in 
minutes. The sum is log. of the coircctioii of the altitude 
furthest from noon. I'his is to be added to that altitude when 
the sun at the other observation is nearer the elevated pole; 
otherwise subtracted. The altitude so corrected is to be used 
instead of that observed, and the declination to be used is that 
at the observation nearest noon. The computed latitude found 
is to be corrected by Dr. Brinkley’s rules in the Nauficul Al¬ 
manac 1822. 

It will larely occur that the time is not knonm with siilTicient 
exactness for this correction of the altitude made to obviate the 
effect of the change of declination. Thus the correclion W'ill be 
easily had for the dnvrt method. 
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M. •ehnim’s iwainple, thoi cononted, vill aftcd ta jnr 

»* * 

stance of die indirect method leading to a true result, mfiln’ 
exactly compnted; contrary to the opinion of M. Dehunbre. 


Example. 


]ut. Ob. m* kit. fl014',l\ IntcTTkl D^rl. 80,15' N. Idit. by rfekonhiK 

t ObsPM. kUtl8 5,8^ lucirdM* ofderllu.-s-a' 4S0^5'^, 


Sec. 80.15* .... 
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4l 

It appears from an Article in the AnnaU$ de Chimie for 
April, that the error of the Table of Corrections of the places 
of the stars, in the Coimnissance des Terns for 1812, consists 
only ill the omission of the character 0 at the head of the 
second column. This oniission had led two astronomers of 


Gonsirlorahle reputation in London to point out the whole table 
to the Editor of these Collections as eiToneous; and he is 


obliged to confess, tliat although he suspected the nature of 
the error, he had nor the sagacity to discover how simply it 
might he remedied, as perhaps he ought to Iiavc done. 

He had hinisclt' bjcn put to great trouht ■ and inconvenience 
for want of the errata page of the CoHumisaHce dis Terns for 
1823, having received tlie volume without it: and he tliouglit it 
due 10 the Editors to endeavour to siipjily the deficiency of tlieir 
jtMoksellers or ihcir Binders: never imaginingUiat they could 
liave supposed him so mean spirited, as to mention thecircuiu- 
staiice from jealousy or ill nature, or that they could have attrh 
tmteJ to him the silly vanity of seeking to claim reputation from 
haring U'cn the hiimlile instrument of collecting a few errors of 
the press. That he was not deficient in sincere respect for the 
author of the table, or in gratitude for the labours of the French 
Astronomers, is sulBcieutly demonstrated by his reiuarks subjoined 
to tlie Lunar Oliservations computed and compared: and the 
many luaiks of friendship and kindness, which he has received 
from the Editors of the Anuales de Chime, have rendered it im¬ 


possible that he should voluntarily have made any observations, 
that he could have supposed likely to wound their feelings un¬ 
necessarily. He might indeed have fancied, that he had some 
little reason to complain, that no acknowledgment was made, in 
the errata page in question, of the source from which it had been 
derived: and still more that no return had been made for the com¬ 


munication, by a private indication of a similar nature. He has 
now, however, for the first time, to acknowledge a favour of 
this kind, in a public denunciation of no less than 60 errors'* 
at once; to which he must himself add, extempore, 180 
VoL. XL 2 C 
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more; of eqml megnitode, beginning vith tbe ^enr 1891; the 
Bngluh eompntert having ahoags neglected to attend to the 
^hnrvidian of Mr. Bmokhaidt, contained in a note at the 
end of his Tables, that the Supplement of the node is to be 
duunislied by 7' whenever it is to be inserted in an Almanac. 
It nay, however, be remarked, that this omission can never 
have a unsibte effect in any computations, for which the mean 
place of the node, as set down in the Almanac, is employed; 
and that both these misconceptions might have been easily 
avoided, if die learned author of the tables had condescended 
to givL a single example, of the manner in which a computer is 
to proceed, in employing every part of them. But it must be 
confessed, that it is difficult for a real mathematician to be 
aware of all the precautions, that arc required, for avoiding the 
occurrence of errors of this sort in the hands of mere me¬ 
chanical labourers. 

V. The Force of Magnetism, compared with the Dtp. Kxtreuted 

from Captain Sabinl’s Appendix to Captain Pakuy’s 

JournaL 4/o. London, 1821, p. cxxxviii. 

“ Having detailed the Observations on the intensity of the 
Magnetic Force, it may not be uninteresting biiufly to examine, 
how far the resulu are consistent with the ratio in which it was 
expected that the magnetic force would be found to vary under 
different dips of the needle. 

“ In the Rules and Tables fur clearing tlie Compass from 
the regular Effect of the Ship's Attraction, printed in 1819 by 
order of the Commissioners of Longitude, and published, with 
some alterations and additions, in the Journal of the Bogal In- 
stitution for October, 1820, the magnetic force in the direction 
of the dipping needle is considered to vary, inversely, as the 
square root of four diminished by three times the square of the 
siue of the dip; and the force acting on a needle limited to a 
horizontal motion, inversely, as the square root of three increased 
by the square of the secant of the dip. 

. *.* The Observations at Melville Island are entitled to pruicipal 
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voDsideretion, as having been made under more finrourable cir- 
cwnstancea than were psesented by tlie other opportunities of 
the voyage; they are, therefore, to be oompared with those which 
were made in England. 

“ The dip in London being 70° 33'.3, and at Winter Harbour 
88° 43.5, Uie fon-c in the direction of the dipping needle 
should increase by calculation in the ratio of 1.153 to 1. 

“ 3 he time of vibration of Mn Srownc’s dipping needle d&> 
creased, between London and Winter Harboui’, in the proportion 
of 481 to 44(3, and consccjucntly the force appeared to have in- 
4'reased in the ratio of i.lG3 to 1. 

“ The dip at Shcerness being 69° 55', and at Winter Harbour 
8S° 43'.5, tlic magnetic force bhould increase by calculation 
as 1.163 to 1; but the force acting on the horizontal needle 
should be diniinishcd in the proportion of 1.3.27.> to 1. • 

'* The times of \il)ra'^ion of thorhiee horizontal needl« s iii- 
cr< used betweenSliecrnoss and Winter Harbour, in arcs I'Miin 7 
III 14 defjrees, rtspccUvcly, as follow ; No. 1 as 339.7 to94..> ; 
No. 2 as 3'27.4 to 90; and No. 3 as 31 h.l to 85 ; eonsec|iiently, 
the force acting on tliem appeared to have diniinishcd by No. 1 
.i.N 12. 93 to I ; by No. 2 as 13.23 to 1 ; and by N'o. 3 as l.'i.SS 
ill t ; tile mean being as 13.'J.’J to I ; dilleriiii'but from the 
result of the calculation. 

‘‘ This i''-, perhaps, a nearer agreement with the theory than 
there was reason to have expeclcd, considering how much the 
uiiavoid.ilile causes of iiiiceitainly in such experiments are aug¬ 
mented in high magnetic latitudes. 

“ 'Hie results on the 26th of .Tune, and on the 23d and 241 h of 
.Inly, 1810, compared with the observations in England, will 
al.so be found to agree as well with the theory as it is reasonable 
to expect in experiments, where nc'ithcr time nor circumstances 
admitted the adoption of the precautions, requisite to ensure 
the utmost accuracy of which they are capable; and where, 
perhaps, the moving of the tee during the observations may 
liuvc introduced an additional error which no care could guard 
against. By the experiments of the 26th of .lunc, the force 
bad diminished by Needle No. 2, as 2.815 lo 1, imd by No. 3 

2 C 2 
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as 2.86 to 1.; and suppoung the Dip to have been 83^ 04', as 
was found by rather an indifferent (dMervatioo, the theory would 
require a diminution of 2.5 to 1. By the experiments of July 
the force had diminished by Needle No. 2, as 3.28 to 1, and by 
No. 3, as 3.198 to 1; the calculated diminution being 3.12 to 1 

It does not appear that this connexion between tlie dip and 
the magnetic force was ever before theoretically laid down, or 
experimentally established ; it is, however, only an application 
of the system of Acpinus and Coulomb to a hypothesis re¬ 
specting the magnetism of the earth, which is perhaps partly 
original, but which is the most simple and natural that could 
be assumed. 

A strange assertion has lately been made, in a periodical pub¬ 
lication, rcspectinsr the author of the paper in question, which 
is, tliat be must have been ignorant of the existence of a plane, 
in which a mass of iron, rendered magnetic by its temptirary 
situation with respect to the earth only, produces no effect in 
the needle of a compass placed near it. 

It IS impossible that such an assertion could have been 
made by one who had properly studied the grounds of the mo¬ 
dern ihiory of magnetism, as laid down by Aipinus, by Dr. 
Roliisim, by Haiiy, by Biot, nr by any (>thci good elementary 
writer, and who had read the p.iper with any thing like 
attention. 

The most superHcial consideration of tlu> nature of induced 
indguetism will show, that a mass of soft or conducting iron 
must become “ a lerrclla,” or earth in miniature, by the action 
of the earth’s magnetism ; and that as such, it must have its 
magnetic equator, on which the direction of the magnetie 
force is parallel to that of its magnetic axis, and ronscquontly 
to the magnetic axis of the earth; and that when the ucedle is 
situated in the plane of this equator, it esmuot be disturbed 
by the magnetism of the tcrrella, which must act in the same 
line as the force of the earth itself, though in a contrary 
direction. 

That Mr. I^ecount sliould have fancied this a new discovery 
is not at all surprising; and it docs him great credit to have 



On the Force of MagnUitm. 377 

pursued his iuTesUgation under many disadvantages; but it is 
much more remarkable that a literary man, who has written a 
great deal, and who has probably read a little, should have 
been so completely uninformed. 

If the author of the paper published in these selections had 
been ignorant of the fact, he could never have remarked, in 
the 11th section, that “ a horizontal bar of soft iron will lose its 
effect on the needle in four positions, at right angles to each 
other; and a bar so luclincd as to become perpendicular to 
the dipping needle in die plane of the meridian, will lose its 
cflbet in two opposite positions in that plane onlynor could 
iio have obtained the result now so stiikingly vciided b) 
Cajitain Sabine, if he had been so ignorant of the theory as 
the Reviewer’s assertion implies. 

It is tnic, Oiat, if the account of Captain Flinders’s obsei- 
vatioiis is correct, the table given in this paper is not n])pii- 
cablf to such a ship as Captain Flinders’s, in the iioighbour- 
hood • f the tijiiatoi,iH>r in the soutliern heniispiicro ; and tli.it 
if the iffect which was simply called ngular in the first unyuh- 
lisfitd impression of the })uper, had been considered by the sea* 
men intrusted with it for trial, us the principal or only eflect, 
tliough the author distinctly pointed out another effect, a** fre¬ 
quently oceuiriug, iindei the name of tin. irntfular attraction, 
they might have bei u misled by the incautious application of the 
table to all eases iudisciiimiiately. 

It is also true, that Mr. Barlow and Air. Lecount have as¬ 
certained, that east iron is capable of producing more distinct 
effects, by its induced magnetism, than might have been ex¬ 
pected by those w ho understood the term of snfl iron, as syno¬ 
nymous with conducting, in too literal a sense: and if Mr. 
Barlow had claimed lliis as a discovery, and if he had also 
claimed the mciit of having first experimentally ascertained 
the truth of his very ingenious friend Charles Bonnycastle’s 
theoretical assertion, that the induced magnetism of a shell 
ought to be equal to that of a solid sphere; it would have be¬ 
come the duty of diose, who sat in judgment upon his papers, 
to examine how far these discoveriei were actually altogether 
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ori^iba], and how far they deserved to be announced to the 
yror 14 aa such: but if such a publication could not be encouraged 
without admitting the originality of other facts, which they sup¬ 
posed to btf keown to every student of natural philosophy, tliey 
had stately some reason to hentate, before they gave it their un- 
-quallfied approbation. 

vi. Third Ripurt oi Co/jimis'iHimrsnp^tointtrili/ Hi'> 
to cotisulei the huhjeU of Wnyhh a'ld Mtasurib. 

May it plk4ie Yoir M\ii < 11 , 

Wr., till ron'tlll^MOl 1appuiPioiHi} \oui Mapsty, loi tlie puiposo ol 
oonsidmug tliu MihMCt ot viLis;lilh .ind lULdMiiCb, Im\c t]o\% lOiiipUUil 
Xbm eximiiiatioQ of fii' 'ttandaicK wIirIi iic have tlioiu;lit it llc<'o^sal} to 
compaie* lin* mi'iits ulucli we have lately petformeil, upon the 

apparama employed In tlie Jate Sir Gcor|^ Slmckbuigli Evelyn, li.i\e 
enabled to dvteiuuue, viith Miffiiient pticibioni the Height of a given 
hulk ot water, with d \ic\v to the bxirg the iiiagnitnde of the stdiidaid ot 
weight, tlidt of leiigih being alieady dcUimined by the r\pl1llll(ut^ it 
Idted in 0111 foiniii Reports, and hi hdse toiind by tin (onipiitiitions, 
Hhith Hill be detailed in tlic Xppendix, that the uiMghr of a ruliu* null of 
disUlled wdtcj, at of rdliuiiheit, is gi<iins of the J*dilianiintar\ 

standard pound ot 17 jO, bupposing it to he neighed in a taeuiini. 

We beg leave thcndorc linally to lerunimend Hitli all humility, to yoiii 
Mgjesty, the adoption of tlie regulations and modifications suggested m 
our former Kepoits; which are pnuripally these 

1.--That the parliamentaiy standaid yard, made by Bird in 1700, he 
hencefoinardb considered as tbe uutlientic legal standaid of the British 
empire; and that it be identified by ileclaniig, that 3 q.l inrhes of Chib 
standard, at tlie tcinpeiaturc of of F.iliiruheit, have been found equal 
to the length of a pendulum bnpposcd to vibnitc bcconds in Loudon, on the 
level of the sea, and in a vacniiiii. * 

g.—That the purlianieiitary btandaid troy pound, accordtng to the 
two pound weiglit made in ]7'>8, lemaiii tinaltoicd, and that 7000 tiny 
grauib be declared to constitute an avuiidiipois pound , tlie cubic inch of 
distilled Hatci being found to neigh at 62^, in a vacuum, use 7 n imrbanimu 
taiy graiob. 

3.—Tliat the ale and corn gallon be restoicd to then oiiginal eqimlity, 
by takuig for the btatutablc common gallua ofthc HiiUsb empire, a *neaii 
value, such that a gallim of common water may weigh 10 ponndi avoirdu¬ 
pois in ordinary ciicuiuMamcs, its (ontent being neaily 277. i cubic mchcb; 
and that correct standards of till's imperial g.i]foii, and of the biHiel, peek, 
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ffmti ind piut darived from it, and of tbrir partr, bo piocmod withoat 
ddaj for the Bvrheqoor, and for inch other offices in your Majesty’s do¬ 
minions, as may be jndged most convenient for the ready use of yonr 
Majesty’s subjects. 

4. —Wbefficr any fartlif*r lepifisUtive enactmeateave required, for eafeic- 
ing; a nnifomrity of practice diruuglioat Che British empire, we do not feel 
onnelves competent to determine. Bat it appears to us, that nothing 
would lie more conducive to the attainment of this end, than to increase, 
as far as possible, the facility of a ready recurrence to the legal standarda, 
which wc apprehend to be in a great measure attainable by tlie means that 
we have recommended ; it would also, in all prolmbility, be of advantage 
to give a greater degree of pulilicity to the Appendix of our last Report, 
containing a comparison oi Uie customary measures employed tbrougfaont 
the conntry. 

5 . —iWc are not aware that any fnrfter services remain for us to per¬ 
form in the exeention of the commands laid upon ns by Your Majesty's 
commission; bnt, if any superintendence of the regnlations to be adopted 
were thongbl necessary, we shonld still be ready to undertake such inspec¬ 
tions and examinations, as might be required far the complete attainment 
of tlie objects in question* 

Loiulon, fSigned) (lEORGh Cm-kr. 

.11 Manh , 1H.M. I)a\h> Gilucrt. 

W*. H. Wollaston. 

Thomas Young. 

Henry Rater. 

APPENDIX. 

Till commisiioncrs liavmg been funiislied, by the kindness of the 
llonoiirable Giarles C, C- Jeiikinsoii, witli the apparatns employed by the 
late Sir George Shnekburgh Evelyn, in tlie detcnninatioa of tlie magnitude 
ofthe standaid weights, and tlicrc being some doubt of the perfect accuracy 
of his method of measuring the capacity of ttic bodies employed, it was 
Judged iiecchury to repeat that measurement with greater precautions; and 
the results of Captain Rater's experiments have afforded some slight cor¬ 
rections of the capacities in question. 

The sides of Sir George Shuckbnrgh’s cube were found by Captain Rater 
equal to 4.98911, 4.98934, and 4 > 9893 A inches; the diameter ofthe cylinder 
3.99713, and and its length 5.99600 inches; and tlie diameter of the 
sphere 6.00759 inches. Hence the content of the enbe appears to be 
194.1969 iuclies; that of the cylinder 75.8398; and that of the sphere 
113.5964 inches of Bird’s parUamentary standaid of 1760, recommended 
in the last Report of the commissioners, or of itb standard made by 
IVongbtoD for Sir George Sbuckburgh. 



380 * On Weights stud Measures, 

T&e difftKOMof tliewei^tof AecaV*>»iir«t 68 P| wiA Uw barome- 
t«r at 99.0, ttd mwater at 60.9”, wu siasi. 79gnin8; ana adding to tbit 
tfaewn^tofan c^wdlMilkof tlie oir it daP, wbkb U of that of thg 
water, or a 6 .s 6 graioa, aad Babtnctnig from it gKj of thifl, or 4 .fl 6 grami^ 
tbe bnoyaaey of the brail weights, we obtain 31413.79 grains for fiie 
wei^t tfthe cube ofwtterina Tacaun at 60.9°. Mow thn cube is less 
ttam the aapposed measora at the itaadard temporatnre of 68 ^, in the 
ratio of I to tiOOOOSd?, on aeeoaat of tbe contraction of ttie brass; and 
tbe water is denser thn at the standard temperatore, according to 
Mr. Gflpin^ experiments, in the ratio of . 9999 s to . 999 Si, or of 1.00017 
to 1, the sdiole correction, 6 >r the difiereiice of 1.8^, being .0001133, 01 
3.55 grains, making 3 J 410 . 94 . for the weight of the cube of watei* in a va- 
cuom at 62^; which, divided by 194 . 1969 , gives 959.907 for die weight nf a 
cable inrli iu Sir George Shiickbiwgh'b grains. 

In the same manner we obtain for tlic e^liuder, whieh w ^tod in 
air under the same ciiemiutaucei, and in water at 60 t *>tleicneL 
being 19006.8s grains, the correction ' * '' '>anr> 

amounting to 19-43 groins, and for the didercnce of Kiij|ieiiir«iic of tlic 
water and bm^s conjointly, tbe dinsities being .994955 and the 

correction. 000145 -.000047^.000098,01 i.sh71 .'ins lea\nis -4 ) 7 . 5 ;graiiu 
for die whole concction of the weight, as rcdui'' ■ > \ru ai bS , and 

making it 19024 . 40 , wlucli divided b) 7.5.M398, the >1. il. olindci, 
affords us OSi. 851 , tor the cubic inch in a \acuuiu at 09". 

The sphere was weighed 111 an at 07 ^, the baii>iiKl''i vtaiidiiiir at 20 7 ^. 
the correction for biioyoncy is here ■ i . «r for 28O7 i.sj grains, 

99.79 ; while the temperature of leqiiires, for the difference liclween 
the expansion of brass and water, the addition of 001142 —.ocioIaG, or 
.000994 of the whole, that is + 8.43 grains, nmkiug die whole cunectioii 
38 . 15 , and the weight in a vacuum 38711 oG; which, divided by iJa. 5 J 04 , 
gives os 952-907, for the cubic inch in a vacnina. 

The mean of these tluce measures is e 52 .SSb, giviiig foi the tliiec ciiors 
+ .019^037, and +-019; and tliis mean, lednrcd to the paihatncntaiy 
standard, makes 252-799 gnuns, for die cubic inch of distilled water at 
weighed in a yamum, or 959 456 in air, under the coiniiiou circum¬ 
stances of tbe atmosphere, when weights of brass are em|) 1 o}ed. In a 
vacuum at the maximum of density, tliat is at 39®, die weight of a true cu¬ 
bic inch will be 253 grains, and of a cubic decimetre^ 15440 *. The pro¬ 
posed Impetial Gallon, of tea pounds, 01 70000 grains, of walci, will 
contain very nearly 977.3 cubic inclies, undt i common circuin'-laiicos. 


•It appean, however, fiom an official Report, obligingly communicated 
lo ns by Dr Kdly, tbdt the actual standard eliiliognuume has been found 
to contain only I 54 ja Englbbgraiui 
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Abt. XVII. Mucetlaneous InUlUgeHce. 

I. Mecharical Science. 

§ The Arts, Agricultural Econont, 

'I. Jmmrooemait of OH Arap;o and Fresnel 

have lately applied the principle of Count Rumfotd’S concentric 
or co-lateral meshes to the improvement of lamps, intended 
either for li^ht-houses or theatres, or for other uses ivLcre a 
strong bright clear light is wanted. In order to obviate the 
difficulty which was formerly found to arise fioni the carboniza¬ 
tion of the wick by tlie great boat occasioned at the summit of 
the burner, the oil was made to flow over at the mesh, in the 
mn -ner proposed and adopted by M. raroel; and in thus keep¬ 
ing thi flame at the top of the wick, a full, clear and steady 
erimbc ■ ■ tvas obtained. Many eirciimstances require atten¬ 
tion in ‘ atr these lamps produce their best effect; as the 
s]jaei ' I '' '.iv meshes, the si/u of the air canals, the height 
of the vL-e • i the magnitude of the reseivoir, 4c. When 
pirfoet, thi LAjunments made mtli them, tliough they seemed 
to iiidiuito bhglir dc^iee of saving in the oil reipiiiud to 
piodiiee ii f \It of light with lamps having two wicks, 

yet they did not, , .i general icsull, with three and four wicks, 
justify the .tpin ‘IlC oi Count Uumford; and the quantity of light 
produced, was alioiit the same as what would have been given 
by the same quantity of oil hiiiiied in other economical me¬ 
thods. The piiiicipai adiuiitagc is the power of concentrating 
all the light into one locus, so that when advantageously 
placed, as on the cimtie ul a light-house furnished with lens, 
the gientest qiiaiitii/ may pass fioni one fioint tlirough tlie 
lenses. The liglit of these lamps is very regular; for, aftei 
twelve or thirteen hours’ buniiuit does not diminish mure 
Uian one-filUi,—at least such w is tlie result with a four- 
wicked lamp placed in tlie focus of a large lens. The quantity 
of oil allowed to flow over at the w ick, should be at least equal 
to that which is bui-ued. It is iioi apparcutly injured, and is to 
be returned into the reset voir. In plae.e of the apparatus em¬ 
ployed b) M. Cared, to make tin* oil rise to the wiek, MM. 
Anigo and Fresnel placed tlie rus, i vuir of oil above the height 
of the burner; and tlicn, by an open moveable tube, which 
passed into it fiom the air, thi' level up to which the oil was 
required to flow was easily roguIi.ied —Annales de CAtmter, xvi, 
p. 377. 


2. Coal-Oil Parish-Lamps .—It is now some time since the 
volatile oil, obtained by distilling coal and coal-fUr, has been 
appli^ in place of animal oil, in producing light. Large 
quantities of this fluid aic prepared at once from the coal in 
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Soollaud, and much is also obtained by distiUiog cOal«tar. 
When pure, it is limpid and colourless, and closely resembles, 
If it be not identical with, naphtha. A large district* about 
Fitsroy-square and Cbarlotto>street has been lighted by this 
fluid, burned in lamps particularly constructed for it by Major 
Cochrane; they are patent, as well also as the application of 
the oil to this purpose. The flame in these lamps is very short, 
but extremely bright, and certainly far surpashrs a common 
street gas flame in tliat respect, if it does not also an Argand 
burner supplied by coal-gas. It has happened now and then, 
when the wick has been too high, and the oil used has been ob¬ 
tained from coal-Ur, that the flume has smoked, the wick be¬ 
come charred, and at times so much vapour has collected in the 
lamp as at last to explode and burst it to pieces; but this has 
not happened with the Scotch oil. The lamps in the district 
before mentioned, have now been in use for a considerable time, 
and ore found to be attended with peifect buccess. 

I 

3. Lithography. —A society has been formed at Munich for the 
imitation of oriental M.SS.; the object is by means of lifbogra- 
phy to multiply ropies of the best works which are extant in the 
Turkish, Arabic, Persian, and Tartar tongues, and to dispose of 
them in the East, by the poit of Trieste. The cubaU of those, 
whose business it is to write MSS., and the diflerout ornaiiients 
with which the Turks and Arabs adoni their writings, have been 
obstacles to this design hitherto; but by the aid of Lithogra¬ 
phy, the difliculty it is thoiiglit maybe overcome, 'thus the 
cheapness of that mode of engraving will contribute to spread 
to an unlimited extent, the treasures of the best writers of the 
East. 

A lithographic establishment has also been formed in London, 
for the purpose of facilitating the progress of this branch of art, 
atNo.l,Wellingtoii-strpet. Series of the impressions taken fioni 
copies of the pictures in the Munich gallery are to he seen 
there, and give an idea of the powers of the art, far beyond what 
could possibly be imagined by thobe who know of it only from 
description. It contains also a large deposit of Foreign and 
British Materials, for the prosecution of this pursuit, and many 
of the finest results that have been produced hy it. 

4. On the Potash to be obtained from the Stafks of Potatoes. 

[In a Letter to the Editor.] 

Dear Sir, 

Ix TiUock's Journal for November 1817, there is inserted 
an article on the manufacture of potash from the stalks of 
potatoes. The experiments are said to have been executed 
first iu France, and the results are all jpvcu in weight, from 
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that of the green vegetable to the incinaration of the mixed aaline 
matf, commonly known in our markets by the name of pearlash. 
The “ immense advantages/' however, which are to be derived 
from this practice, seem to depend on a fallacy which is of such 
a nature,' that it appears rather to be the consequences of a direct 
mis-statement than of any conceivable error. The French 
statement is indeed followed by a comparative experiment made 
in Ireland by Mr. Rice, the results of which are far different, 
and such as to coiiKnn tin suspicion here stated. According 
to the Freiirh cxpcriincnt. the produce of potash per acre, is 
above 2,QUO lbs.; in Mr. Rice’s, it is only 201} Ihv. It is true 
that owing to differences in the iiietliod of burning vegetables, 
whetlier terrestrial oi marine, (hey are found to yield very differ¬ 
ent proportions^ of alkali, from eiicnmstances respeetiiig the pecu¬ 
liar nature of these siihstances, the mode of tlieir existence in 
vegetables, and the eliaiigcs they undergo in the fire, with which we 
arc not yut acquainted. But as tlic method of drying and burn¬ 
ing arc fully desciibcd in the original experiment and appear to 
have been acceiately followed in Ireland, this cannot account foi 
the extraordinary differences in the results res]>cctively obtained. 

Being dcsiiuiis of further verifying thu French statement, 
which, certainly, if correct, offered no small temptation to agri¬ 
culturists, 1 requested my friend Sir John Hay, Bart., to make 
a large expmimuiit for that cud, on his farm near Peebles; and 
as It a as executed with that accuracy which cliarncteriacs bis 
whole system of agriotillme, his well-known riputation will 
nffbid suiheient proof that it was worthy of ndianee. I ought, 
however, to add, that lest any thing should arise to tlirow a doubt 
oil the event, tlie diit'ctioiis given in the narrative of the French 
experiment, were iiaplieitly followed in every particular, from 
the cutting to the binning of the plant, and that the ashes were 
weighed, lixiviated, and examined by myself. 

The result of two trials on two separate acres, follow; and 
the Scotch acre, it must be Fcineinbered, is one seventh larger 
than thu English, it is presumed that in the original statement 
the measures were reduced to tlie Euglisb acre. The first aero 
was a rich loamy soil at King’s Meadows; the potatoes were 
drilled, and produced a good ciop. They were cut, as directed, 
immediately after flowering, left ten days to dry, and burnt in 
a pit. the produce was 222 lbs. of ashes, and, on lixiviation 
and drying, tliese yielded 55 lbs. of impure potash, or mixed 
salts. 

The second acre was a clayey wet soil, witli a retentive bot¬ 
tom; but the crop, which was also drilled, was considered 
moderate. 'Ihese stems were treated in the same manner; 
but the burning had been more complete, as the ashes con¬ 
tained less charcoal than the preceding. They only weighed 
1121b8., and produced 28 lbs. of impure potash. 
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Tlui it appears tliat, in the Irish experiment, the pota^ pro- 
car^ was scarcely one>twentieth part of that which was said to 
have been obtained in the French; while, in the two expe¬ 
riments made in Scotland, the produce, in one instance, was 
only the half, and, in another, only the quarter of that which 
was obtained from the trial made in Ireland. 

It is probable that the Irish acre, if computed according to 
the lazy-bed system of cultivation, contained more plants than 
the drilled Scotch acre; and thus the difiercnces uf produce 
between Mr. Rice’s acre, and that at King’s Meadows, will not 
be very difficult to reconcile; while the scantiness of the second 
crop, tried in Scotland, may also suffice to lu'couiil (or the still 
greater diminution of tlic alkaline product in that case. Both 
these trials therefore sufficiently coulirm each other; particu¬ 
larly when wc further consider the diifurences in the proportion 
of saline ingredients which the same plant exhibits in diii'ercnt 
situations and circumstances, and those fiirtlier dificrenees in 
the alkaline product which iirisc from variations in the treatiiient 
previous to burning and during combustion. The French ex¬ 
periment, however, leaves them at an incalculable and incredilile 
distance. 

Taking a mean result then from the. experiments made in Ire¬ 
land and Scotland, or even admitting tlie former to aH'ord a 
better standard, tliere is evidently no temptatinn foi agricul¬ 
turists to repeat these tiials with a view to proiit. It appcius 
on analysis, tha.1 the dry saline residnnin, here (‘alleil m eom- 
pliiinec with the French slaieiiient, iinpnie potash, dois not 
contain above ten per cent uf pure alkali, the romaimUr con¬ 
sisting of muriate of potash and other iiigrc dieiits; and it is 
evident tliat a much larger quantity would not repay the ex¬ 
penses incurred in tlic operation, 

I am your-s drc., 

J. Mac Cullocb. 

5. Apple Bread. —M. Duduit dc Mairicres, a French officer of 
the king’s household, has invented, and practised with great 
success, a method of making bread with eoiuinun apples very 
far superior to potato bread. After having boiled ouc-tliird 
of peeled apples, he bruised them while quite warm into two- 
thirds of flour, iucludiug the proper quantity of yoa&t, and 
kneaded the whole witliout water, the juice of the fruit being 
quite sufficient. When this mixture had acquired the consis¬ 
tency of paste he pat it into a vessel, in which he allowed it to 
rise for about twdve hours. By this process he obtained a 
ve^ excellent bread, full of eyes and extremely jialatable and 
ligfit.- New Monthly Mag. 

6. New Musical Instrument .—A musical instrument is now in 
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Loadon, called the Terpodioa. It is the invention of M. Buielt- 
piBii* who has lately brought it trom the continent Its effect 
is striking, and astonishing, for it combines the sweetness of 
the flute and clarionet, with ^e energy of the horn and bassoon, 
and yields a full and rich harmony, resembling an orchestra of 
wind instruments. The sounds may be continued at pleasure 
with any degree of strength, and the action of the instrument 
resembles that of the ediphonc, but it is described by the in» 
▼entor as consisting entirely of wood, and it is understood that 
the sounds arc produced by the vibration of wooden staves; its 
construction is said to be cheap, and its state unalterable by the 
weather. 

7. Large refteeting Telescope. —Mr. J. Ramage of Aberdeen has 
constructed a twenty-tive feet reflecting telescope, the largest 
cxct‘pt lhal of Sir W. Hcrscliel ever made. The speculum is 
iwciity-flvc feet focal length and fifVeen inches diameter, the 
pow^'i' from 60 t(i 1,600, anti the mechanism by which the ob¬ 
server and instninicnt arc moved, is simple mid well contrived. 

d. Iron Bridges .—Carthage bridge on the Gencssoe river in the 
state of New \oik, iUl to pieces on the second of May O8‘v0?). 
It wuh a single arch of iron, and fur its extent and height stood 
unrivalled iii Ameiiea or in Europe. The arch consisted of nine 
iilis, its cliu.”d 362 feet, and height of the railing above the 
w.Ltur 200 feet; the length of the flour 714 feet .—Aeio Monthly 
Magaztur. 

9. Prize Qimtto /.—^'Fhc fullnwing rpicstiun has been proposed 
by the Society of Sciences and Arts, of Ihrerlit. “ What ivlalioii 
is tin re betwi < ii spec'.latiri [ihilosophy and matlicinatics i Why 
are inalhemntics neccs'»uLy lu philosophy, excluding their ap¬ 
plication to }ihysi('s? and wh.it iiieaus dues specniatite pliilo- 
su)ihy ofll>r for the exti'ii&ivc and ultimate perfectioii of pure 
mathematics ?" 


II. CintMICAl. SciRNCE. 

§ Chemistut. 

1. PermeediUittj of Iron to Tin. —Mr. Smithson describes, in 
the Annals of Philosophy y vol. i., p. 276, an instance where tin 
had been fort'ed through Uic pores of cast iron. It is adduced, 
in support of the opinion, that the capillary copper in the slag 
of the Hart'/,, has been funned by being pressed through minute 
pores. “ For sonic purposes of the arts, Mr. Clement formed 
a cylinder of copper, and, to give it strength, introduced into 
it a hollow cylinder, or tube of cast iron. I'o complete the 
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union of thefee two cylinderst aome melted tin was run bel wcmi 
them. With the exact particulan of this conattuctioo; f < am 
not acquainted; but the material circumatanre ia that, during 
the cooling of Ae heated maas, a portion of tlic mdted tin was 
forced, by the alteration of volnme of the cylinders, through 
the substance of the cast-iron cylinder, and issued over its 
inteninl surface in the state of dbrea, which were curled and 
twisted in various directions. Such was tlie tenuity of these 
hbres of tin, that little tufts of tlieni a|>plied to tlic flame of a 
caudle, took Are and burned like cotton." 

Mr, Smithson siifi^csts, that perhaps this penetration of solid 
matter, by other solids or fluiiU, by great pn'ssure, may have 
useful applications, and produce some compounds very advan¬ 
tageous in the arts. 

2. (iramlation of Copper .—The following singiiLir circiim- 
stiinco is related hy Mr. W. Keates, ot tin- ('beadle copper- 
woiks, to Mr. Phillips. “ 1 setul \ou some (>lobiiles of eopper, 
quite hollow^ aud so liglit as to swim on water; the history of 
which is as. follows: one of our refining funiacrs coutumerl 
about 20 cwt. of nulted copper, which was to be laded iiilo 
biueks; but the leiining pioeess bad not lieeii carried far 
enuugli, so that when tlie mmi came to hide it out info the 
moulds, they found tl to he impraetieable, m eoiiv qn< nee of 
Us rinittiiig such a peat (|uaiility of siilphiitoiis aeirl vapour. 
They were therefore obliged to put it into a cistern of water, to 
ginniilatc it; hut by this o|iiiation, instead of the copper 
assiimiug the form of solid grams, the wliole of it became in the 
fuitn sent to you, aud floated ou the water like so niaiiy eoiks. 
What is the most probable ixpl.uiation of this phenomenon? 
One of our refiaiug men, during foitv y* ars* cspeiienco in the 
business, has never seen anything similar.” Mr. Pliillips adds, 
that tlie globules of copper scut to him were light, and that, 
though they had lost the power of lloating on water, they 
floated in sulphuriu acid .—Annuls of Plulov.plnj, \ul.i. p. 470. 

3. SricHium. —Inconsequence of the repairing of the leaden 
chamber of the sulphuric acidwoiks, at Gripsholm, u quantity 
of a substance has been collected, consisting priueipully of 
sulphur, impregnated with selenium. This has been forwarded 
by Professor Berzelius, to Mr. Allen, of Plough-court, Lom¬ 
bard-street; and is to be sold in small quantities, fur the 
benefit of the proprietors. A translation of the piucess lecoro- 
meuded by Professor Berzelius, fur the separation of the 
selenium is given with tlic substance. 


4. Chromic and Sidpkuru' Aetds .—^Whin sulphuric aeid is 
tailed on chromate of lead or baryta in excess, the chromic 
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«cuto|>^iied is not pure, botcoutaiaf aulphuric acid. The liquid 
oantaining' the two acids, when successimy evaporated, entirely 
crystallizes iu small quadrangular prisms of a deep red colour. 
If the heat and conceotratioa be carried too far, oxygen is dis¬ 
engaged, and sulphate of green oxide of chromium found. 
'Ihese crystals are deliquescent, and contain one atom of each of 
the acids. To analyze them, they were boiled with a mixture 
of muriatic acid aud alcohol, so as tuemivert die chromic acid 
into grei'D oxide; then dividing the liquid into two parts, one 
was pri‘C'i{)itated by muriate of baryta, to give the sulphuric 
acid; and die other by ammonia, for the oxide of chrome, and 
cousequeutly the chromic acid. 

Alcohol easily dissolves Uiis substance, and, if strong, so 
rapid a d(‘COinpoititiuu ih produced, as to resemble an explosion. 
The chruinic acid hecuiin^b oxide of chromium, and a particular 
ethereal odour is (irudiiced. Having ascertained that die same 
odour was produced by treating peroxide of mangaaese with 
•ileohol aud snlpliuric acid, I collected some of this ethereal 
iiuid by distill.itioii, and redificd it on lime to separate water, 
and on chloride of calcium to separate alcohol. It was then of 
an acrirl burniiis: taste, and very penetrating odour, rescmbliiig 
sulphuric ether. When niived with water, it separated into a 
stratum of sulphurie ether, and a white inmsparcut light oil, 
identieal with the ’«wect oil of aiue. The mixture of alcohol, 
sulphuric acid, and black oxide of manganese, that had lieen 
used, contained much sulphate of mauganese, but no hy|iusul- 
phuric acid. 

Hence, in tri'atiiig alcohol by chruinic and sulphuric acid, 
or by the latter and peroxide of niauguncsc, it appears to 
iindeigo the same alteration, as by sulphuric acid alone. Sul¬ 
phuric ether aud swcct oil of wine are fanned by means of the 
oxygen of the chromic acid, or of Uic peroxide of manganese. 
The sulphuric acid sufters no alteration, but its presence is 
necessary to deteriiiiiie the decomposition of the dcoliol and 
the partial deoxidation of the chromic acid, or pCTOxide, in 
consequence of its alHiiity fur the oxides of chromium and 
manganese, i do not doubt but that it might be replaced by 
many other acids. 

M. Gay Lussac, to whom these experiments are due, then 
notices, Uiat Scheele and Dobereiiier had noticed ejects relative 
to this subject: Scheele remarked the ethereal smell, ^c., pro¬ 
duced by the action of peroxide of manganese, snlpliuric acid 
and alcohol, aud distilling slowly; and Dobereiner had ob¬ 
served a similar odour in a mixture of chromate of potassa, 
sulphuric acid, and alcohol.— A/mnlrs dc Chimie, vul. xvi. 
p. 103. 

5. Native Carbonale of Magnesm. —Dr. Henry has published an 
account of a iiiiliM* earlMm.ile of magnesia, bioiiglit from tin* 
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Eait Indies by Mr. Babington. It occurs massive; its colour is 
snow white, With tb« dsceMkMi of 

of odird'^dlow; its ihUsture is smell concboidati into 

uneven; it gives speilts with steel,' is not easily eerSmd by 
a knife, but Is not hard enough to scratch fluor sparim frag¬ 
ments are shafp-edged. Internally it has no lustre; it is very 
slightly transparent, and that only at the edge^. Its specific 
gravi^ M 2.M15; its locality is not known. 

It dissolves ia aeids^stowly when cold, even though (Miwilercd; 
but heat fpilckeas the solution, ami its accompanying efler- 
veiceilcc. When analymd, 100 grains gave 

Magnesia.46 

Carbonic acid .... 51 

Insoluble matter . . . 1.5 

Water.0.5 

Loos.1. 

so that it is iieurlv a pure carbonate of ma:;ncsiA. 

I)i. Henry, at the coiiclusicm oi' this analysis, expresses Ins 
doiil)ts of the e\i''tLiice of .i true Iti-i aibonale ol maaiie^ia. 
They aie found'd ou the analybib of a s.ilt pup tied by hmiselt, 
by muting dilute solution of sulphate of luaunesia with .i solu 
tioii of ofiibonate of soda, eluirged vviih eailtoine acid; they 
consisted of 29 base, 30 acid, and 41 water.—yl«««/s oj Phih 
sophy, i. p. 254. 


6. On Compounds of Sulphur mth Vyunogm. &c.—M. Ber¬ 
zelius, in piiisii.tiicp of Ills lebO.iiches on the compounds ot 
cyanogen, (p. 20 t,) has latily exaniiiud tin sulphuretted com¬ 
pounds of cvaiiogeii, and added iiuicli to onr knowledge of 
them. He coniludes that the siilistance, as prepaicd by M. 
Grottlms or M. Vogel, (». / by iiit>ing >.nlpliiir willi ferro priis> 
biate of potassa, dissolving, filtering, and drying.) is a sulpho- 
cyaiiuret of jiotaBSium; and though ho has n'lt been able to 
separate the siilpho-eyanogen or snlphnrct of cyanogen from 
the base, so as to have it m a separate state, yet he deduces its 
composition from (xperiments, as being 1 atom cyanogen, 
and 2 atoms of sulphur, or 

Carbon 20.63 2 atoms 150.66 

Azote 24.28 1 atom 177.26 

Suljdiur 55.09 2 atoms 402.32 



100. 



730*24 

snlpho-cyanuret of potassium is 

composed of 

Potassium 

40.15 

1 atom 

• 

. 979.83 

Azote 

14.53 

2 atoms 

354.52 : 

I 

Carbon 

12 35 

4 atoms 

301.32 5 

> 1460.48 

Sulphur 

32.97 

4 atoms 

804.64! 

1 


100. 

m 


2440.31 
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j^drogen 

Nitrogen 

Carbon 

Sulphui 


1.68 

2 atoms 

12.44 

23.85 

1 atom 

177.26 

20.30 

2 atoms 

150.66 

54.17 

2 atoms 

402.32 

100. 


772.68 


In considering the nature of these •eubstaDOoes, M. Beraelius 
seems iudiued to admit that view of them and their nature 
which is analogous to the chlorine theory, as also this theory 
itself, and goes a considerable way towards answering some of 
those objections which have been raised at different times to it. 

On substituting selenium for sulphur in these and faalogous 
experiments, results which might have been expected from 
the analogy of the tn o bodies took place; on heating it with 
the ferro-pruBsiate of potassa, a selenio-cyanuret of potassa was 
formed perfectly analogous to the sulplio-cyanureU— de 
Chim. xvi. 23. 


7. Sub-tttlphate of Aktmma and Pota 9 $a.—-’Vha salt has 
lately been examined, and its constitution made out by M. 
Anatole Riffault. It was prepared by adding potassa to a 
boiling solution of alum until nearly saturated; a proc'ipitatc 
fell,,which, when well washed and dried at a heat below 212*’, 
was the substance in question. On aualvsis, it gave sulphuric 
acid 36.187; alumina 35.165; potassa lU.824; water 17.824; 
which accords with 

1 atom sulphate of potassa 109.10 10.654 

3 atonu fi^siilphate of alumina 344.84 52.116 

9 atoms Ifnter 101.18 18.230 

Such being the nature of this salt, and such its accordance 
with the atomic theory, attempts were made to produce a 
similar compound of sulphuric acid and alumine with ammonia. 
This was obtained by pouring solution of ammonia int 0 4t 
boiling solution of ammoniaciu alum. The precipitate, when 
well washed and dried, was analyzed, and found to consist of 
sulphuric acid 38.248, and of alumina 37.851 per cent., which 
accords very nearly with the full or theoretmal number. 

4 atoms sulphuric acid . 200.46 38.724 

9 atoms alumina 194.49 37.572 

1 atom ammonia . 21.55 4.164 

9 atoms water 101.18 19540 

.517.69 100 

Ann. de Ckimre. xviTprSoS. 

8. Analysis of Verdigrii. —Mr. Phillips has lately analysed 
the acatate of copper by the following process. A given weight 

VoT. XI. 2 D 
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deeompMe^- bf beio« boilfvl with excess of hydrate of 
wl^lch threw doWn all the oxide of copper, and formed ata 
acetate of lime; this was filtered, and cnibonic acid passed 
'throiigh the sobition to separate any free lime dissolved in it; 
it tfas then heated, that the excess of carbonic acid and car- 
bObaie of lime mig^t separate, and was tlien neutral acetate of 
lime, containing ^ acetic acid of the verdigris. The lime was 
then thrbwti down by carbonate of soda, and the carbonate of lime 
ascertained, aiitd the quantity of acetic acid in the verdigns de¬ 
duced from its quantity; 63 of carbonate lime being lonsidered 
as equivalent to 63.96 of acetic acid. The quantity of n^ide of 
copper in the salt Was ascertained h} precipitating the salt with 
potassa, and drying the precipitate. The water was dedncoil 
from the loss of weight. In this wa^ 100 of acetate of copja'i 


appeared to be composed of 

Acetic acid .... 40.2 
Peroxide of copper . . 39.2 

Water.11.6 

so that admitting peroxide of copper to be a compound of tw( 
atoms oxygen 20, and one atom copper 80, the atomic const i 
tution of verdigris will be 

iMTIicftit. Dy r\p*riniiiii. 

2 atoms of acetic acid 127.92 128.84 

1 atom of peroxide of copper 100. lOC.b.! 

3 atoms of water . . 33.96 30.39 


261.88 261.88 

Mr. Phillips, in addiuon to Dr. Tliomson'b arguments for 


concluding the sulphate of copper to be a bi-salt, states, that if 
finely-divided carbonate of lime be added tp^^lutiun of it, 
an etfervcscence takes place, and an insolulne sulphate of 
copper falls. The s.ime efTect is produced by the soluble sul¬ 
phate, nitrate, and acetate of copper, and hence Mr. P. is in- 
^ned to conclude that tho»e also are bi-salts .—AiuiaJs of 
Pkilosophjf, i. 417. 

9. AnaJytit of Gun-P<ni>der .—^The usual mode of analyzing 
gun-powcw is to take a g^ven weight of it well dried, to dissolve 
out the nitre, to evaporate the solution and get the weight of 
nitre, and to get the weight of charcoal and snlpkur by drying 
them together and weighing them. Another portion of gun¬ 
powder is then taken and heated with as much potassa and a 
little water, which dissolves out the nitre and sulphur, leaving 
the charcoal, which, being washed and dried, is weighed. Tlio 
iulphur is estimated by the weight wanted to complete the 
anm of the weight of the nitre and charcoal. 

Andlher mode has been adopted in the labaratory,j^ the 
direction of powders, which i' shortly as follows. A'^beitain 
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portion of Uie powder i}i first dried »nd the ioss of water 
woeitaii ^; the nitre is then obtained by washiug tbe powder, 
evaporating' the solution, and fesiog the nitre. To obtain the 
sulphur, 5 grains of powder, 5 of sub^^rbonate of potassa, 5 
of nitre, and 20 of common saltt all of them free fropi sulphuric 
acid, are mixed very intimately, and placed on the fire in a 
platinum vessel. The sulphur burns slowly^ and thq mass be¬ 
comes white. It lb then dissolved, and the solution being 
saturated with nitric or muiialic acid, the sulphuric acid is pre¬ 
cipitated by muriate of baryta, the quanti^ of sulphate of banta 
ascertained, and the sulphur estimated from its weieht The 
sulphate of baryta may either be ctdlecUd on a niter and 
weighed, or it may be r.stlijidtcd by using a solution of muriate 
of baryta of known strength, adding it carefully until precipi¬ 
tation ceases; the quantity of solution used, gives by a direct 
pi upon ion the quantity of sulphur in the gun-powder. Tlic 
chdreoal is estimated from the loss of weight 

Potassa, with some precaution, may be used for the sub- 
carbonate, and a capsule, a matrass, or even a tube of glass, 
may be used instead of the platiniiiu capsule.—^nnoMS de 
Vhimie, xvi. p. 437. 


10. On Jiring Gun-Powder by Elecfrinty, by M. Lenthwaite. 

Dear Sin,—1 have been induced to tiy a few experiments 
on the tiring of gun-powder by means of the electrical shock, 
with the view of ascertaining the effect produced by making 
various fluids part of the conducting chain for the discharge. 
'I'his iuflainniation has generally been considered as difficult to 
be produced. Probably these observations may tend to lessen 
the difficulty, and illustrate, at the same time, the conducting 
power of fluids for electriciry. 

The jar made use of contained one square foot of coated 
surface, and when charged with sufficient intensity to raise die 
quadrant electrometer to 00°, always discharged itself spon¬ 
taneously. 

The glass tube used was six inches long, the bore of an 
inch in diameter. A coik was fitted into each pnd, dirongli 
which a brass wire was introduced, and the capacity of die tube 
was filled with diflerent fluids. 

1 first ascertained from the mean of several experiments, that 
the gun-powder could not be fired through water, when die 
quadrant electrometer stood at a less number of degrees than 
60, at which it always fired. 

I then filled the same tube with sulphuric ether, and found 
from the mean of several experiments, that h would not fire 
ffie powder at a less number of degrees than 60. But when 
the tube was filled with alcohol, it always fired the powder 
at 30°. 
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T|^ tnbe lastly^ aJteniatel^ ^iik sul|4mi>o,'ap0 
8cia. a diKb^rga >inade throagh diam > )wh«n tbe 
electifQiacter indicated dO** of iipteiwUj, at'ivhiob tbe gun¬ 
powder would not tal(,e,^re<. 

' Should yqu consider any fit tbe foregoing experiments of im- 
portaneq, I sbeMdeave you to make whal use of them you may 
think proMT. 

JwlWA'the, 044h ),891. J. LeutiiWAITE. 

il« jffe qf Chromate qf Lead as a I^e.—The following ob- 
servationa on this sulyect are by M. BertUer: “ The chromate 
of lead applies very wdl on stuffs, and 1 have many times 
repeated the experiment. The following arc some icmarks 1 
have made. 

“ W itb siibacetatc of lead and neutral chromate of potassa, 
only an orange colour is obtained, not vciy agreeable; but if 
the stuffs thub dyed be dipped iu acetic acid, they almobt im¬ 
mediately acquire a very fine and brilliant yellow lemon colour. 
On uqurg the neutral acetate of lead in place of the subacclate, 
a fine colour is immediately obtained, with tlie chromate of 
potassa, but acetic acid cannot give it the yollow lemon colour. 

“ These colours arc absolutely unalterable by soap and water 
when cold; at boiling temperatures they fade a little, without 
any change of tint, but vinegar restores their first brilliancy. 

“ Ammonia malms them of a red orange colour; acetic acid 
restores them to their primitive state. When chromate of lead 
is treated by ammonia, it may be made to pass through a 
great variety of shades from orange to the red of the finest 
minium. The ammonia in these cases dissolves chromic acid, 
and leaves a red chromate. Tlie action of acid, either nitric or 
acetic, is to dissolve oxide of lead fiom this cliromate, and 
leave the clear yellow compound. 

“ Stuffs dyed by the chromate of lead, have their colours im¬ 
mediately and completely destroyed by the subacetate of soda 
and by muriatic acid, even when cold.”—Anna^BS des Mines, 
vi. 137. 

t 

12. Paredaxn QUuse. —Mr. Rose, of Coalport, Shropshire, 
has sent a communication to the SocieW of Arts, in which a 
new glase for porcelain is described. The object was to pro¬ 
duce a glaae containing no lead, so that Colours afterwards 
laid on to,-and burned into, H, should not be dtered by that 
metal. The principal ingredient in it is feldspar, of a some¬ 
what compact texture, and a pale flesh red-colour, which forms 
veins in a slaty rock, a^oining to the town of Weldpool, in 
Montgomeryshire. This material being freed from all a^ermg 
pieces of slsfte and quartz, is ground to a fine powder; and, 
being thus prepared, 27 parts are mixed with 18 of borax, 4 of 
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3 of nitre, 9 tff •oda;’dhd 8 of Cornell china clay. 
Iniie mhttiire it melted intb t frit, and ii then ground to a fine 
poirder, 3 parts of calcined borax being previously added. 

Some specimens furnished by Mf. 'Rose, were placed in the 
hands of Mr. Muss and other artists, to be submitted to ex¬ 
periments. When placed in heats much higher than they 
would be subjected to in the fair course of enduibnifig, the 
glazo remained firm and perfectly unifioM, without'au]^ specks 
or splits hating been produced on its surface; the colours, 
even the pinks and chrome greens, coming out remarkably well 
upon it, and none of them chipping oiT, as is frequeudy the case 
with the colours of the French porcelain .—Tiansactions of the 
Society of Arts, 1820. 

13. Onprcrriiting the Rnvrwesqf Moths in il-ovIIpm. Cloth ,—^Thc 
discovery of an easy and cnratual method of pTevtintiug the 
destruction of woollen fabrics and furs by moths, has long been 
a Buhjrct of research, and it still stands, I believe, aqiong the 
list or premijms in the promises of the Society of Arts. 
Although the process here in question is loiowo to many indi¬ 
viduals, it is not yet known to the public at large, and your 
Journal uifcis the means of difiusiug it. 

Tlie discovery, altliougb accidental, is due to the officers of 
Artillery at Woolwich, employed in the inspection of clotliing 
returned from Spain. It was observed, that in casks wheie all 
other woollen substances were totally destroyed, those cloths 
that had been rendered water-proof by the common well known 
processes, remain untouched. Attention having thus been 
excited to this circumstance, other similar mixed packages 
were examined, and the lesults were found to be invariable. 

This process has the advantage of being cheap, easy of ap- 

{ dication, and permanent; since the chemical change produced 
)y it in the surface of the woollen fibre, is not liable to he 
affected by time. If, in the case of militaiy stores, no otlar 
good result were to follow the use of the water-proof process, 
this would be a sufficient reason for its universal adu])tiun. The 
effect of all the odorous bodies commonly used for this purjxisc 
is transitory, ns they evaporate in the course of time; but the 
aluminous soap which becomes united to the animal fibre iu 
the water-proof process, seems to disgust this dostrnctivo lar\ n 
so as effectually to prevent it, like some dyes, from attenipting 
to devour the wool or other animal hairs, which are its natural 
food. 

There seems no reason why this process should not be 
adopted in furs for the same purpose ; since great losses are 
occasionally sustained by their destruction. It might with 
equal case be applied to them; and as it does not appear to 
produce any ellecl on the a|)pcarance of the woollen snb- 
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it japplie^,, ii woflild prubably etme VKf 
chfAM 11 ^ ihe briiiiancv or bcair^ of'tliose sobatances, tN> justly 
vatuj^lfor tbeir utility and biaan]^, and so difficult to preserve 
wiUmiU % mpst vatcViii .eUen^o. ' 

^ * J.M. 

•; 

14. DitmjMsitMi of Btohdi-^M. Vauquclm had occasion to 
observe thd Han^s [iVodaoed in five years, in the fluid ob¬ 
tained by s^hih^ coagalatfrA ballbcks' blood. It appeals at 
fir^t to nave rontamed the ^siruin, and a conbidcrable portion 
of the oiourini' matter ot‘the blood, and the rcbults at the end 
of the time mention'd were' 

1. A large quantity of caibonic acid. 

** A large quantity of sulphnretted hydrogen. 

A large quantity of achtio acid. 

4. Ammonia which saturated these acids. 

5 An acid and very fetid volatile oil, satinatiiig part of the 
ammonia. These substances did not exist pieMoiisly in the 
blood. 

6. Tt appears that the fixed fatty matter which was found, had 
existed in the blood presiously, as a similar matter was found 
111 recent blood. 

7. That the albumen was almost entirely decompesed, slight 
traces only remaining, and so altered in its natiiie that it 
rather resembled glue than albumen. 

8. That the colouring matter lemained entiieiy unchanged. 

9. '1 hat the blood did not appear to contain phosphorus 

M. Vaaquelin remaiks that the quantitN of sulphur iti blood 
is much larger than is generally imap^ned, amounting to two 
grammes (about 80 grains) in a litre (21 pmts\ This sulphur 
had separated spontaneously from the fluid, and formed a ring 
just above Its surface on the glass.—Ann. de C/uta. xvi. p. 36J. 

15. Diodgruijbl .—A liquor is brewed from the berries of tlio 
mountain ash, in North Wales, called diod griafol, by ouly 
crushing and patting water to them. Aftei stauding for a fort¬ 
night it is fit for use, its flavour somewhat resembles perry. 

10. Formation of Aioohol, i/y fluobortc fros.—Some vciy 
interesting experiments are detailed in a short pajier published 
in the Annaies do Ckuue, xvi. p. 72, on the action of fluoboric 
gas on aletdiol. They are by M. Desfosscs of Basanqon. The 
gas was sent into a poition of alcohol, which became veiy 
ethereal m odour, and very acid, even so as to fume. Ibe fluid 
vttM distilled, and tiien rcclthed, first fiom potaasa and aftei- 
xtards from chloride of calcium. The cllier thus obtained, was 
entirdly analogous to sulpliuiic ether. It burnt like it, and gave 
iin acid fumes. The specific t>i.i\ity was .7), being rathei 
gi> tici than that ot puic cthei, Iiul il liaJ not liccn washed so 
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as y> .jt^aiata tlie alcojiol from It. When d^omposed in a 
tuij 9 ,hcated red, it cave mpch oar^iit^heS llyd^hnbut'the 
water ttxrougb whieti the gas'hM pas^edi M all aehi, 

and did not cflect either iime-wi^irpr'jft^ate "dfHeilee 
it appears, that the ether shouW be ranPaifith thotth 
by sulphuric, pbobphuiir,''and arsenic acids. 

To ascertain what the phanomonat) of this i vore, 

alcohol was saturated with •iljiDlHM{i},gi^,; after .|U)ine.time 't 
became turbid, and a black'poi^dftr.Aijliw chjtrcoal was d>.- 
posited. It was distilled 4n aOifipparaius whiw woitid collect 
the gas; none came over during tlio time tliat c^er was 
passing, but al the end of the distillation a few bubbles ware 
liberated, whieb, when well washed, troubled lime-water, and 
were inflammable, diey were therefore mis tuns of caiburctted 
hydioatn and euiborne acid; and these gases from othti tJi- 
peiimdits njtpear to be produced by the action of the gas on 
the alcohol, and not by free sulphuric acid. Though <he 
evaporation was carried verv^far, no sweet oil of wine was 
formed. Troni hence it follows, says the author, that first, 
an ether analogous to sulphuric ether, may be obtained by 
the action of fluuboric gas on alcohol; and, secondly, that the 
ethcrifientiun probably takes place in consequence of the affinity 
of fluoborn acid for water, tliat it produces no sweet oil of 
wine, and that the acid dues not appear altered in its nature.— 
Anmles dc Chwiie, w i. p. 72. 


] 7. On the Jiipentng of /'m/s.—In consequence of a prize 
question .*iCt fuilli by the Academy of Sciences, for the year 
1821, three papers were received on the ripening of fruits, 
their efl'ect on ilie air, ^c. Of these, one written by M. Bcraid 
of Montpellier, gained the prize, and it has since been pub¬ 
lished in tiie French .louruals, Antutles de Chmus, xvi. p. 152, 
225. The memoir is long, and cannot well be abridged, but 
the author has hiuisdf given a suiunidry at tlie end of his 
paper of which the following is a tionsUtioii: 

Fruit docs not act like leaves on the air. The result of its 
action as well in light, as in darkness, is at every instant of its 
formation, a loss of carbon by the fi nit, which combines with 
the oxygen of the air, and forms carbonic acid. This loss of 
(*arbon is essential to tiio ripening of the fruit, for when the 
fruit is placed in an atmosphere deprived of oxygen, this 
function'becomes suspended, the ripening is stopped, i and if 
llic fruit remains attached to the tree, it dries up and dieit. 

A fruit which hajipens naturally to be euclosod in a shell 
may nevertheless rqien, because the membrane which forms 
the husk is permeable to the air. The cornmnneatum between 
the external and internal air is so free that the two portions 
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are always of aoifom con|potitioo,.«q ihat whc» the air Uiotf 
^ot^ieu/tii it tz alwaya fbwnd ta be «f the aame 

eimiMm^wriiiratiiiospWQair. „ 

*hen fruits scpir^ed fip^j tt)a tree, but cap^le of oom- 
^ thdit* dwn np^io^^i'aca placed in mraia free from 
1 / ‘do W ripjea; the power, however, is only sus* 

‘ —rer^ablished by pladng the fruit in an 
Lp^e of 4|iuun(| ca<^n from it. But if the fruit 
i^Anain tbdlohftjm thp lu[lj /ptjHetion, although it preserves the 
ittni OzteifnBll^pearanQei^^ai^, it has entirely lost the power 
of ripening. 

Hence it results, thatmosi fruits and especially those that 
do ncd require to remain on the tree, may be preserved for 
some time, and the pleasure they aiford us tlius prolonged. 
Hie most simple process consists in placing at the bottom of a 
bottle, a paste formed of lime, sulphate of iron, and wdter, 
and afterwards to introduce the said fruit, it having lieen pulled 
a few days before >t would hava been ripe. These fruits arc 
to be kipt from the bottom qf Uie bottle, and as much as pos¬ 
sible from each other, and the bottle to be closed by a cork 
and cement. ']fhe fruits arc thus placed in an atmosphere free 
from oxygen, and may be preserved for a longer or sliurter 
time according to their nature; peaches, prunes, and ajnicota 
from twenty days to a month; pears, and apples for three 
months. If they arc withdrawn after this time, and exposed 
to the air, they ripen extremely well; but if the times men¬ 
tioned are much i^xceedcd they undergo a particular alteration, 
and will not ripen at all. 

Ripe fruit exposed to the air rots and decays. In this case 
it first changes the oxygen of the surrounding uir into carbonic 
acid, and then liberates from itself a laigc quantity of the same 
acid gas. It appears that the presence of oxygen gas is neces¬ 
sary to the rotting or decay of fruits, when it is absent, u differ¬ 
ent change takes place. 

When the fruit cannot ripen except on the tree, its ripening 
is not produced by a chemical change of the substances it con¬ 
tained whilst still green, but by the change of new substances 
fumisfaed tn iC by the tree, and when it appears to lose the acid 
taste it had ^n its i^pe state, it is bocause that taste is bidden 
by the large quantity of sugar it receives in ripening. 

In the fruits which ripen off the tree, the quantity of sugar is 
also found considerably to increase; and in this case, it must 
be formed at the expense of the substances previously in the 
fruit. Gum and lignin arc the only principles, the proportion 
o#iwhieh diminish at the same time; it is therefore natural to 
ddtfielade, that it is the portions of these substances which have 
dispppsssed, that have been converted into sugar: and as the 
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lignin'kioatlibi tnoft caibon, hiA''^W^to ftopqieUu from 
it An oky^n taket ‘dia Oarbon td that 

change so indispensable to ripenihg*. ‘ > ' 

Finally, the alteration the llj^ln anlfen ip tile, 
continues during the dedil^ of the fhiit.' ttpe^ 
and its decomposition occasions tiic |brtnatiotn pf n>P^ cfarbonic 
acid. Sugar is also decomposed a^ ^s timOf aj|iditkfi,toits 
dtsappeaiance, that the pecitiiar tsht^ra df^yep ^piis ik 
attributed, llie sugar in its d^fiWj^ition gives rise, no 
doubt to the formation of Carbotiih'dad. ' 
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]S. Cry^talhzation Braconnot has pointed 

out the strong powers of crystallization in the sugar of barley, 
and has shewn a remarkable instance in which that higbly« 
important arrangement of matiHer can take place without 
liquidity. This sugar, when newly prepared, is perfectly Irans* 
parent, and of a very brittle and vitieous fractuie, offering at 
this lime no traces of crystalKTntion; hut when left to itself 
for some days, its surface becomes dull and crystalline, and the 
(ffret (ontinues to increase until the whole of the sugar lias 
rrvstallirod. It lias then lost some of its transparency, and is 
si ell to consist of many rounded groups of nccdle-llke crystals, 
which ate must generally separatM from each other by empty 
spaces. Tlie sugar, thus cystallized, is much more brittle 
than before ; its fracture presents a number of acicular diverg¬ 
ing crystals, united in bundles terminated by the interstices, 
cspecidlly when this arrangement has been produced at tem- 
peidtuics below the common temperature. When held in the 
mouth, it do( s not take on a bright smooth surface, but be¬ 
comes rough, and uy care small crystals may be separated, 
which by the microscope appear to be flat tetianedral crystals. 
It was at first supposed that this substance had attracted 
water from the atmosphei^, and in that way been enabled to 
have such motion produced among its particles as to allow of 
crystallization; but when placed in a close vessel with chloride 
of lime, when if lost 7 ) o weight, still it crystallized as in 
the open air. It also crystallized when immersed in oil of 
turpentine. 

Confectioners know, and have long feared, the effects of this 
crystallization; they considered it as a degradation of the 
sugar in its nature, and search continually for means to pre- 


• M. Reranl in a Uute says, it is difficult to suppose is those Amis 
that ripen <‘arly on the tree, all the sugar should be sent into the fruit Iron) 
the plant; it is mom ptohaUe that the fruit acts on the air, and furma 
siifar hive the other fruits, but not w saSciait quantity, and that thcTe- 
fore, it IS necessary recourse sbuiild be had to the tree, to lonipku it* 
iiprniDs. 


39S MitcelkmeatA laieUigawe. 

v6Dt It'but i^pareiildy «^oot siicoesi*—^itmiafei <fa Churntf 
xTi. p. 4S7. 

Id. .CaAartinet the octwe Prmd^ of &itRa.—MM. J. L. 
Luuigiie and H. Fenuclle, in examining ^enna, obtained from 
it a particular principle called by them catliartine. A decoctioa 
of tae laaTce me made, and, after being iiltered, war precipi¬ 
tated by acetate of ladd. The precipitate collected was dif- 
fnaed through water, and aafphuretted hydrogen passed through 
it. The liquor filtered was evaporated to dryness, and digested 
in alcohol, and the alcohol solution then evaporated to dryness. 
It contained acetate of potassa, which was separated by alcohol 
acidulated by sulphuric acid; then filp'ring to separate the 
Fulphate of potassa insoluble in tliis Hind, precipitating the 
excess of sulphuric acid by acetate of lead, decomposing this 
latter salt by sulphuretted hydrogen, filtering again and e\a- 
{unating to dryness, a substance was obtained, which was con¬ 
sidered the purgative principle of senna. 

This substance is iincrystallisablc, of a reddish yellow colour, 
of a particular smell, a bitter and nauseous taste. It is solulilc 
in alcohol and water iti all proportions; insoluble in ether. lU 
extract becomes moist in the air. It purges in very ainall 
doses.— Aniudes de Chinue, xvi. p. 20. 

20. Piperin, or the active Ptinctph of Pepper. —Piperin is a 
new vegetable principle, extracted from black peppui, by 
M. Pelletier. To obtain it, black pepper was digested in 
alcohol repeatedly, and the solution evaporated, until a fatty 
resinous matter was left. This, on being washed in warm 
water, was left of a good green colour, and had a hot and 
burning taste; it dissolved readily in alcohol, and less rea¬ 
dily in sulphuric ether; concentrtaed sulphuric acid gave it 
a fine scarlet colour. A solution of this substance in hot 
alcohol, being left for some days, deposited a number of small 
crystals. These were purified by repeated solution and crys¬ 
tallization in alcohol and ether, and from the moUier liquors, 
fresh portions were obtained, which, on purification, were like 
the first. It is to be remarked, that the pepper taste tlicy pos¬ 
sessed when impure, gradually left them as tlwy became more 
und more pure; so that the white crystals scarcely had any 
taste, while <it seemed to accumulate in the fatty matter, as 
the crystalline portion was seiiarated from it: and also, Uiat 
die purer the crystals, the finer the tint produced in ttmm by 
sulponric acid. The fatty matter left, also reddened by sul¬ 
phuric acid: but it is a question whether it would do so when 
pure. 

The crystalline matter forms culonrlcss four-sided prisms, 
with single inclined terminations; tiny have scarcely any 
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taite. Boiling utter dmolvea t nmll -portiQii'} but it ii in- 
soluble in cold water; it is very soluble in alcohol, ItM so in 
ether; it is soluble in acetic acid, and crystallizes ftom it in fea¬ 
thery crystals. Weak suiphurio, nitric, «nd.innsiatio acids, do 
not dissolve or act on it; the strong acids deeonnose it. 
•Strong sulphuric acid gives it a blood*Ted colour, whienrdisap- 
]>par!» on adding water; the sobatance does not eeem idtiered if 
the acid has not remained long on It Jluiiialic acid acts in tlie 
same way, producing a deep yeHeit loolour. Nitric acid 
makes it greenish yellow, ovaim^ and then sod; the ultimate 
uctioii of the acid produces ozafio acid, and yellow bitter prin¬ 
ciple. ft melts at about 212'*. Destructive distillation con¬ 
verts it into water, acetic acid, oil, and carburetted hydrogen, 
•^as: no ammonia is formed. Oxide of copper converts it into 
iMibunic acid and water. After comparing this substance with 
uihci' vegetable principles, particularly with resins, M. Pelletier 
concludes by considering it a peculiar substance, and names 
It lUpcmi. 

The fatty matter left, after extracting thu piperin, is solid, at 
ti tempei ature near 32°; but liquefies at a slight heat. It has 
.in uvtiemelv bitter and acrid taste; it is very slightly volatile, 
. 111(1 tends lather to decompose, than rise in vapour; that which 
lidNses over is not so piquant and acrid, as the undistillcd part, 
luit is more balsamic. It dissolves easily in alcohol and ether, 
and unites to fatty bodies; and, with the exception of its taste, 
(Iocs not difler from them. From the result of the distillation. 
It may he considered as composed of two oils: one volatile aiicl 
balsamic; the other more fixed, and containing the acridness 
of the pepper. 

Finally, M. Pelletu r finds in pepper—I, Pipirin; 2, a very 
acrid concrete oil; 3, a volatile balsamic oil; 4, a gummy 
coloured matter ; 5, an extractive principle; 6, malic and tar¬ 
taric acids; 7, starch; 8, bassorine; 9, lignin: 10, earthy and 
alkaline salts. He concludes, also, there is no vegetable alkali 
in pepper; that the crystalline substance of pepper is a peculiar 
body: tliat pepper owes its taste to an oil but little volatile; and 
that a strong similarity exists between common pepper and 
eiibebs, as illustrated by the analysis of M. Vauquelin, of the 
latter compared with the former.— Anmles de Chime, xvi. p.337. 

21. Oh Fhosphoi'esceiue.-^Tiie phenomena of phospho- 
rosceucc, ]iroducra by exposure of bodies to light, have been 
very attentively observed lately by M. Heinrich, of Ratisboune, 
who has made some new and interesting obsurvations on them. 
The piecautions taken by die observer were to remain, previous 
to the observation, thirty or forty minutes in a perfectly dark 
[ilace ; to ox])Ose the siihstanct's, the powers of which wric to 
bo observed fur uot more than Uii seconds io thu light of a 
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4Q0 MuuibmeoAt ^HtdUgtnce. 

l9l0l|il4Aa|i(.to>fcttBprtthei><wt «f tiic>my8«t'4ht‘«iiti» ieitthey 
alMPlIA iMCOiie’' iiMtad ^ and to nburva ditiii'iittlie sftMe daA 
filiiljffdMI' Ifi irhich.'be had {avriouly ratinedw fhlt «)bMrvations 
vwniiwdaia twodifibroit Muoafe, the summer and the winter. 
^ll^iihUewinf are the 'nMial neiults, but the account is rery 
tupPMsedifirom’II. Hsinrieh’s paper. 

I Amfliag mtuMd -hadiaa'isoma are phosphorescent, some not 
fh(>anWfsPBalii>lAinfli|gtthaiBodl phosphorescent are some dia- 
asofsasi^’l^t aot'<aH^ dvragh ao C 9 ^>arent difference in their ex¬ 
ternal appearaaoes cnidd liu' psineived | some remained himi- 
nom ifom fire safmads to dne hour. The different effects of 
tias coleund rays wore resaarkabie; a good diamond exposed in 
dw Uue rays aequirad a daiaUe phosphorescence, but did not 
become luBsiiious at aU ia the red rays. All the fluor spars 
were highly phaaphorescfUt, ahd also all the carbonates of 
lime. > 

M. Heinrich observes that the phosphorescence of calcareous 
combinationa varies with the acid in combination. Thus the 
fluatea were very phosphorescent, some of them remaining lumi¬ 
nous for one nour. The carbonates follow; they arc dis¬ 
tinguished by the clear and n^ite light they emit, which is such 
in some speotmens as to enable a person to read hy it, hut it 
does not oodtinue above thirty or forty-five seconds. The sul¬ 
phates diine fisc a short time, but very faintly; the phosphates 
are still less favourable for the phenomena of phosphorescence by 
imdiatMii. 

The caloasQDM combinations are succeeded by heavy spar or 
Bulphate, and carbonate of baryta. Pure siliceous, aluminous 
and magnesian earths are not phosphorescent, though many of 
their native combinations are feebly so. 

With regard to aaline minerals, M. Heinrich considers their 
phosphoreieeut powers to be determined by the acid ind base 
m combination. With the exception of amber and the diamond, 
no iuflamiaable fossil becomes tdrasphorescent by irradiation. 
None of the metals are phosphorescent; metallic salts arc 
moderately, and metallic oxides feeUy, phosphorescent. 

Vegetable substances are but badphosphori. TTie wood of hot 
coantries ia better than that of our climate; the white hay&l-ti ee 
abipes brightiy—ao old sugar cane, dates, and the inner part of 
the cocoa unt, become finely phosphorescent. Cotton is very 
hs4 i dried piaots ore ia general very feebly luminous; vegetable 
aubstaoeca bleSohed are infinitely superior to the same sub¬ 
stance not bleached; this is particularly observable in linen, 
pfifior, Annual substances, containing carbonate of lime, 
as egg-shells, sbeUs, corals, d‘c>, are more phosphorescent than 
those containing phosphate of lime. 

After the fheta, of which the above are tlic results, follow 
various interesting observations: thus it is rcmaikcd that thv 
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duratuMl of. the Kgkt dtfferB verj muekt 'thq di4moiid iM floor 
ohiRe for abcre an hour, no other fowil i Br‘awiro»thifli a Minute. 
Vividoeea and duration are in no mlatiOB to aadh odieh With the 
exception of tlie diamond, the lieht of AoiilB it olwof* '^ite, 
wheuer they be illuminated by cwNured rays or not. tSmi-light 
is more Lfiertual in producing the phenomeria duu) day.Aght, 
but too long an exposure is disadrantageeuikvWbite taol^^act 
more powui fully than coloured, and lipitf dMooted lifeoM thhi 
dark coloured. Bodies that are shining oondnue to shine when 
immersed in water. DilFereuce of temperalnee has but little 
effect; ice is phosphorescent, at the same time it is obserred, 
that heat augineuts the intensity and diminhhea the deration 
of the phosphorescence; cold has acontianr efiect FOre water 
and transparent fluids do not shine. The light appears to pe¬ 
netrate the substances con^erably; for idian snining, if a 
grove he cut a line deep in the substance, it will be as luminous 
at the bottom of it as at the surface; finally, polishing injures, 
and in some cases destroys, the phosphorescent power. 

M. Heinrich then speaks of artificial phosphori, and de¬ 
scribes the process for preparing the Bologman compound, and 
those of Canton, Baldwin, ^c. Among animal and vegMiable 
substances, many not luminqii at first, became so by being 
cooled or heated; some of these are the flesh of birds; dried 
tendons, burnt bones and horns, yolk of eggs, toasted cheese, 
roasted coffee, chestnuts, pease, ^c, 

M. Heinrich considers these phenomena of phosphorescence 
to be occasioned by the mere restitution or emission of the light 
absorbed by the phosphori during exposure to external sources. 
Amonpr those which are most difficult to explain are the pre¬ 
servation of the light, by enveloping the luminous body per¬ 
fectly ; and its increased emission by the application of heat. 
If a diamond, the floor spar of Siberia, or chlorophane, be ex¬ 
posed to light for some minutes, and be then covered with 
black wax, ink, or any subatance, which will perfectly exclude 
air and light, on removing the envelope, after some days, the 
body will still be found emitting light lliis fact was known to 
Kircher and Beccaria. The second fact is the following: 
When fluor spar which has been exposed to light has ceased to 
become luminous, it may be made to emit light by merely 
warming it with the breath or the band. This effect may be 
obtained many times successively after only one iirodiatieD, 
especially if, at each time, the wssmth be a little inonMed; at 
last, warming ceases to produce the effect, bat the shajfle ex¬ 
posure of the spar to the sun enabks it anew to present the 
same appearances as befoie.—Bt6. Unw. zv. p. 247. 

22. To the Editor of the Jourtud of Setenoe. 

Sir, 

In page xiii of the Iiitrodiiotiun to the Dictionary of Che- 
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mittry* lately puUished, I have alluded to Dr. Henry in termft 
wtiunii^haTe oncasioned a private correspondeooe between that 
gUBtlBBien and me, thaneiut of trhich we are deeirone of making 
pulriio in your Journal, 

in the beraning of August 1816, I transmitted to him an 
on Alkaliineti^ and Acidimeti^, accompanied by a letter, 
in which 1 begged him to favour me with his opinion of its merits, 
cantioniag him, 'liaaawhUe, not to communicate its contents to 
any person. In die 8th edition of his Elements, which appeared 
in 1818, he published a plan of alkalimetry and acidimetry mo> 
dified from that described in my Essay^ This struck mo at the 
time as an nnwarranted use of my communication; and declining 
to correspond with him on the subject, 1 resolved to seize the first 
favourable opportunity to reclaim my rights. Under this feeling 
I wrote the ^ragraph in the Introduction to the Dictionary. 

Dr. Henry thu writes me on the 12tli of April 1821, “ 1 ns- 
snre you that I had not at the time of pubiibhing my book, nor 
can I now recall, the rcmembrauce of any injunction of secrery, 
respecting your alkalimctcr; I conceived I had so expressed my¬ 
self at page 512, vol. ii. of my Elements, as unequivocally to 
gpve to you the credit of ioTenting an instrument on the pnncqdc 
of directly, and without calcuis^n, indicating the per ccntiuje 
of alkali in any specimen; and that I pretend to nutliing muie 
than the modification of your method which is described in niv 
book.” 

Under these circumstances, I am satisfied that Dr. Henry had 
no intention to appropriate to himself the credit of my invention; 
but I sincerely regret that, before piomulgating the modification 
of my method, he had not consulted me on the subject. This 
would have prevented all chance of misunderstanding between 
me and Dr. Henry, whose accomplishments as a gentleman and 
adicmist, I have been accustomed to admit e. The readers of 
the Dictionary will perceive under the articles Cslci li, Coat.- 
o AS, Gas, Salt, &;c., that 1 have not suffered temper to influence 
my judgment, but have done merited honour to the Doctoi’s le- 
searches on every scientifle occasion. 

I have the honour to be, Sir, 

Your most obedient ser\ ant, 

Olaagow, April 15,1821. Andrew Um,. 


* *' It has been very properly objeeted to it [the alkalinicter of lleici oi* 
aillea] by Dr. Uie, of Glasgow, (in an Essay on Alkalimetry, which he was 
so good, abont two }ears ago, as to commnmcate to me in mannsrript, and 
winch I believe be has not jet BoUisbed,) that these degreev, being en- 
tirply aibitrary, do not denote the value of alkalis in langnage nnivenally 
inteUigible ; and hr lias proposed an instrnmriit winch sliall at once, and 
sritbont calculation, drcldre the trne propoitionof dikdii in lOlpAik of 
an> specimen. The prinripal deviation in the following rnles lium the 
Dietliod of Dr Uie, u,” Ac. Ac. 
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W Properly of Borock Aad»’^\ mcotionM iu the 

0th vol. of this Journal^ p. 162 (1819)* the piDperty possused 
by boracio acid in all states of dilutioa, of r^deniDg tnnneric 
^per in the manner of an alkali. Since then the attention of 
M. Desfos^ baa been drawn to the nctioa of boncic acid on 
this colouring matter {AnnaHes de CAtnw, xvi, p. 75.X apparently 
without a knowledge of the previons remaric; and he htn shewn 
that a mixture of boracic, with other aoide, r^dens tunnerie aery 
deeply, and that turmeric, when acted on by this mixture of 
acids, has its nature altered, for it approaches somewhat to 
turnsole, and is rcudercd blue by alkalies. 

There is something so curions in this action of boracic acid, 
on turmeric, that 1 am tempted to offer a few more results on 
the subject. 

Turmeric paper dipped into a solution of pare boracic acid 
very speedily receives a slight tint of brownish red, which, when 
tlic paper is dry, is very marked, and resembles that pro¬ 
duced by a weak alkali, lu this state the properties of the 
colounug matter are entirely different to what they were before: 
sulphuric, nitric, muriatic, and phosphoiic acids, even when 
very dilute, produce a bright red colour on this paper, and a 
strong iiotutiou of oxalic acid also reddens it. Alktuies on tlic 
contrary make it blue, gradually passing to shades of purplish 
blue, yellowish red, ^c. As long as tlie acids or alkalies remain 
on the paper, if nut bu strong as to destroy tlie colouring matter, 
the new coloui remains, but a slight washing removes them, 
and then the boracic acid tint returns, and the paper has its 
tirst peculiar properties. When altered by muriatic acid, or 
amniunia, the mere volatilization restores the paper to its first 
state: with the ammonia the restoration is very ready and 
perfect; with the acid, it is longer and not so complete. If the 
paper reddened by boracic acid he heated, the yellow of the 
turmeric is almost restored, and then it takes from acids a 
weaker red tinge, and from alkalies a more purplish colour thiui 
before. 

Turmeric, thii' altered by boracic acid, is readily restored to 
its original state by washing; altered turmeric paper wlnm put 
in water for two or three hours resumes its original propeities, 
and acta as at first in testing the alkalies. 

When the altered paper is placed in sun-light a few days, the 
colour is soon destroyed as with turmeric alone, and then neither 
acid nor alkali will affect it. 

When turmeric paper is dipped into neutral or slightly alkaline 
borate of ammonia, it soon becomes of the red tint produced 
by boracic acid, and is, in every respect, ns if altered by boracic 
acid alone; when this paper is made blue by ammonia, the 
ammonia easily washes out, and the blue tint disappears, and 
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|Mi^Mjt<kstt9^‘borMid of altenngthe colouring matter of 
turmeric, for it », ^ot probable thtfe should be an actual se¬ 
paration of the elepients of the salts hy it, 
both IjutflfOBiJt ana leate H unaltered. 

line borates redden turmeric, 
ofibct of boracic acid as a 


tralion of the elepients of the 
)th whik lijutfJ^jt ana leate H 
HteMlalao'bo^ aci^ and ^oti 
M. Dt^afosies, propose! we < 


especially as they 


test for hs pretence; for a very small quantity of it mixed wiUi 
otheir acid naa fhe power of reddmilng turmeric papei in conse¬ 
quence of these changes. 

M. F. 


III. Natuial History. 

Gxoloot, Mxdicinx, &c. 

1. Further Semarh on the Rnmblancc htlween certam Varktiet 

t I 

qf Qrcunie and of Trap. — J. Mac Citlloch. 

Iv a former number of this Journal (Vol. X. p. 29.), I gave a 
detailed account of some interesting facts occuning in Aber¬ 
deenshire, respecting the resemblance of certam portions of the 
syenite of that country to some of the members of the trap 
familv. It waa there shown, that, in this district, specimens 
cquld be proouied from the fundamental granite, and connected 
w^ the most common varieties by transition, resembling many 
of the latest greenstones, and even the basalt of most recent 
origin which is superincumbent on the latest stratified rocks. 
The series of ^cimens formed from these places, is not to be 
diftipguiihed from a common aeries of basalt and greenstone; 
but the interesting conclusions to which this fact gives rise, re¬ 
specting Ae similarity of origin in these two families, so far 
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require eonfiimation, particularly to those geologists who are 
unwplUag to abandon the notions in which tiiey have been 
educated, it will not be useless to point out snorther set of 
similar facts, equally open to investigation, and equally con- 
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tlie >tew» formerly held oat Hide ,lih>e milbr 

consideration, it is always useful to accuinu^te extuD{iles^f 
any geolbg;icd fact; particularly of such as, from t!|pmr, novelty, 
M flfom their disagreement with former pbsfrvatip^^^ lire often, 
ftn"-a considerable time, received trlth dpu|>t or' tncr^iility. 
To multiply the places of acOeSs to simh appearanoes is aJbO 
useful ; anil I can only re^et that,l ^ave npt hc^e'to refer to a 
country more accessible, instead tif being, as it i|i, more remote 
than Aberdeenshire. 

Granite of various characters occur^ in different.parts of the 
Shetland islands; where it displays, in a'degree,of profusion 
not to be equalled through the whole of Scotland, oH dtese 
phenomena attending veins, and accompanying its contaiQt with 
the stratified rocks, which‘are, deservedly, objects of so much 
attention to geologists, and which serve to throw so much light 
on the nature and origin of this subslauco. But the most 
entire and cxtcn«>ivc tiact is found in North Maven, extending 
over a space which it would be usele.ss to describe in words; 
as, without a map, no duKnite idea could bo conveyed of it. 
'I'liiTO are, at least, two very distinct varieties in this distiioL; 
and. It is not ditliriilt to discover that they are of difTerent eras; 
since veins of the one variety are found to penetiatc into the 
other, whereas the reverse never takes place. 

It is in one of these that the varieties, analogous to diose of 
Aberdeenshire, formerly desrribed, are found; and they present 
a similar series of graduating specimens; the whole being 
evidently inferior to gneiss and the other piimary strata of that 
district, and, in many jdaces, graduating into undisputed 
varieties of the must ordinary granite. To detail the aspects 
of these specimens, would hie merely to repeat that which was 
said in the former communuation on this subject. 1 shall 
therefore merely add, that from the ordinary syenitic granite, 
consisting of hornblende, quarts, and feldspar, with or without 
mica, a regular series may be traced, passing through numi'rous 
modifieiitions of gieenstoiie, not dihering from those of the 
trap family, down to a perfect basalt. 

For the iuformation of those who may be inclined to visit 
the ground in question, I may add that the most convenient 
situations for exaniiiiing these apjiearanecs in detail, are in the 
neighbourhood of Hillswick. 

2. On the JDeponfioa qf CttrbontUe of Ltine tn (Food.—It is 
well known that siliceous earth is deposited in many vegetables, 
particularly m the grasses, in the bark of tlio Calamus Rotatu, 
and in that of HtfuiKiitm hyetnale. The deposit known -by the 
name of Taboaheer, is a particularly conspicuous example of 
this nature. The deposition of carbonate of lime is a more 
rare occurrence ; yet it is found in many pears, and is very re* 
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idurkable in the bark or on the sui^e of ckara vulgatii. 
Having' accidentally observed one instance of this nature in a 
very unexpected situation, I thought it deserving of record as 
ad^ ling another illustration of a remarkable fact in vegetabTe 
physidogy. 

A few years ago, when some uneasiness was produced by the 
rapid consumption of oak in the navy, commissions were sent 
to various places to procure such woods as appeared to be 
adapted for ship-building. Among others; many specimens 
were brought from Sierra Leone in Africa; and, from these, tliu 
singular wood under review was selected. TJiifartiinately, no 
description of these trees was furnished; so that it is impossible 
to conjecture to what genus the specimen in question belongs, 
or whether indeed it belongs to any known genus. 

The size of the timber, which is probably still lying in Dept¬ 
ford yard, proves, at least, that it is a large tree. The colour 
of the wood is that of mahogany, which it much resembles on a 
general view; being, at the same time, ctiually hard. But the 
longitudinal split shows a larger fibrous striioinre, aud, in tlic 
transverse smooth section, the grain is coarser, from the large 
size of the vessels which form the interesting part of this wood. 

These vessels, or tubes, arc so numerous that thov amount 
to 1,600 in the square inch. Their form is verv irregular; 
seldom round, occasionally oval, but more onmmonly o1‘ a lung 
irregular shape. Sometimes also, two or more ovals are con¬ 
nected by a narrow line. These vacuities in the wood are filled 
with a yellow carbonate of lime, which bears slight marks of 
irregular crystallization. But tlicy are not always entirely filled; 
the wider ones being perforated by a circular tube running 
through them, and surrounded by the calcareous matter. These 
orifices are of such a size as just to admit the point of a human 
hair; it ficqucntly happens that two or more arc contained in 
one of the deposits of the carbonate. 

I need scarcely add that the application of an acid excites an 
active effervescence over the whole section of the wood. 


3. Breaking out of a Spring .—A remarkable phenomenon oc¬ 
curred at Bishop Monckton, near Ripon, on April 18th, on the 
estate belonging to Mr. Shamock. About two o'clock in the 
afternoon the attention of a person in that gentleman’s service 
was attracted by a rumbling noise which ^parently proceeded 
from the stack yard, distant thirty yards from the house. He 
supposed it to proceed from children throwing stones against 
the doors and wall; but on looking up the avenue, formed by a 
raw of stacks, and leading to the house, he observed a small 
portion of the ground in motion, which, after continuing in a 
considerable state of agitation for some minutes, suddenly pre- 
seAted an opening of about a foot square, whence issued a great 
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bddy of water. (Ictiirnio^ with violence it aoon enlarged the 
cavity, and in its prog;rebS cairiud down with it a portion of the 
aurrounding carlli aovcral feet in catent, which was buried in the 
Abyss below; the water continued to ebb and flow more or less 
at iutorvals during the day. Mr. Chamock plumbed this sub¬ 
terranean pit iu the evening, and fonnd it fifty-eight feet in 
depth; the water has now subsided aud remains setued within 
two yards of die top.—Crcwtfewwn’s Magazinef May, 4Cl. 

4. New Volvaiio.—A new volcano has burst out iu the IiIgheM 
summit of a ridge of mountains near Lciria, in Vurtuff.*!. This 
extraordinary phcnuinenou occurred at the period o? the hi^h 
rise of the Douro, laentioncd in most of the Journals, i 
volcano was iu full action when the latest a<’counts came away, 
but had happily taken a diiection which threatened to d<* liMh* 
damage. The country is steril, and is that throngh ^ which 
Wellington passed in pur‘<iiit of Masbciia.— Gciilhumh a 
yaziiie, April. 

5. Hartshorni tt\ usi hi Jntoxiciifion. —Dr. Porter, a Oorinau 
])hvsieian, stafcN that he has found tlie spirit of hartshorn (in 
the dQ.>e of .i siunll teu-spooiifnl in a glass of Avater,) to coun¬ 
teract tlic inebriating efficls of fermented liquors and spiiils. 

0. Scarlet J'ucr.-^ It is announced iu tlic Journal dc il/e- 
dicaia Pratique, of Berlin, that the lJ. lladouija is apreservatue 
against this fever. The fact was first discovered at Leipsie, 
but it has lately been coulnincrl by bcvciul expciiiucuts. 

7. Jodipe, OH ils o^pUcaiwu a\ a Medicine.—An abstract was 
given at page Ibl, vol. x. of this Journal, from a paper, by 
Dr. Coindet, of Switzerland, on tlic application of iodine to the 
dissipation of the goitre. In consequence of the importance of 
any efleutual remedy for this disease, in a country where it is so 
frwpicut, much attention has been drawn towards Dr. Coindet's 
discovery, and coiibiderable opposition made to it. It happens 
also that from the number of cases in which it has been applied, 
much informatiou, with regard to the general mcdiciiml ellcets 
of this substance, has bceu olitiuncd. Ihcsc, with oilier 
reasons, have induced Dr. Coindet to publish a second paper 
on the subject, which, as it contains some very interest mg 
matter necessary to be known before Uie publication of Uie re¬ 
medy can be said to be completed, wo luc induced to abbtraet 
at this time, though from the rarity of the disease iu this 
country, U has not tliat high iuterebt here it possesses in that 

part of the world. , 

After having dwelt upon the necessity m every case of using 

prudence in tlic administration of a powerful modieiiie. especially 
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when that medicine is new, and its action but little understood; 
Dr. Coindet mentions the circumstance that at Geneva alone 140 
ounces of iodine have been sold since he first made known its 
use in this disease; consequently, that above 1,000 persons have 
used it; and he remarks that fewer accidents have happened in 
the application of this (piantity than happens in a similar ap> 
plication of almost any powerful medicine. 

As the iodine in difterent states will act differently as a 
medicine. Dr. Coindet states, that of all the preparations he 
prefers the iodiire.ttcd hydrioduto of potassa- This is prepared 
Dv dissolving thirty-six grains of the hydriodate, and ten grains 
of iodine in one ounce of distilled water; from six to ten drops 
in half a glass of water, sweetened, is given three times a day, 
diminishing or increasing the dose according to the cfiects. 

Dr. Coindet prepares tin* hydriodate of potassa by saturating 
potassa with hydriodic acid. The arid he prepares previously 
by passing sulphuretted hydrogen gas through water holding 
iodine in suspension, or through a solution ni iodine in alcohol. 
'I'he sulphur is then filtered out, and the ln|inir heated to drive 
off the free sulphuretted hydrogen. A much simpler mode of 
preparing the hydriodate would be to saturate a strong solution 
of potassa with iodine, evaporate to drynehs, and fuse the salt 
out of contact with air in a covered platinum crucible or glass 
flask, until the portion of iodate formed is decomposed and con¬ 
verted into iodide; the whole is then iodide of potassium, and 
only requires to be dis.solved in water to form the hydriodate 
of potassa. 

Whilst attentively observing the artioii of this substance on 
the animal economy, it soon apiieared that if given in excess, 
it seemed to saturate the body, and then produced paiticular 
symptoms, which J)r. Coindet calls iodic. This never hap|)eiis 
before an effect has taken place on the goitre; and, as the 
farther addition and action of iodine, beyond the dissipation 
of the mass is injurious, a stop is immediately put to its admi¬ 
nistration when tin se eficcts a|)pcar. After eight or ten days 
its use is resumed, and continued until the .symptoms are again 
observed, when it is discontinued and again resumed after an 
interval of time, whiuh is to be more or less accorrling to the 
state of the patient, and the oilbet of the medicirc on him. 

The iodic symptoms when strong arc as follows: accelerated 
pulse, palpitation, frequent dry cough, want of sleep, rapid los.s 
of flesh and strength; with some, there is produced only a 
swelling of the legs, or tremblings, or a painful hardness of'the 
goitre, sometimes diminished breasts, continued increase of ap¬ 
petite, and in all that Dr. Coindet had seen a very rapid dimi¬ 
nution and disappearance of the goitre. 

At those tiroes Dr, Coindet forbade iodine and prescribed 
milk, especially that of asses, warm baths, valerian, kino, car- 
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bouate ui‘ atiiiiionia, preparations of opium, aud other antispas- 
modics. In painful hardneis of the goitre; leeches, and emol¬ 
lient fomentations. 

. The rapid disappearance of the goitre, which aceompanies 
these symptoms, shews them to be occasioned by an excess of 
iodine: from eight to tenVeeks is considered the mean time of 
proper treatment. 

The iodine should not be administered iudiseriminatoly in 
all cases of goitre : some are indammaiory, and some are ac¬ 
companied by a bilious disposition of the body; in these eases, 
leeches should be applied on the goitre, and medicines admini¬ 
stered a.s the ease requires, hei'ore tiie iodine be given. If 
similar symptoms aiLse during the application of iodine, then 
those iudieatiuiK should be attended to, aud ]noper nie'heines 
given witli the iodine. 

Iodine should never be employed in Cubes where the patient 
is of a gross dis|>osition, or tending to meuonhagid, or in cases 
where diseases of the breast threaten to, or have eoranicneed, 
or in slow fevers. Jt should idoo be rel'iised to jiersons uho are 
nervous, delicate, aud of a feeble eoiibtitntioii. 

Dr. Coindet then states his reasons tor believing that iodine 
may be usefully employed in eases of ametioiiha'u, in ehronie 
diseases of the uterus, of indolent tumours of the lyiiqiliutie 
glands of the. breast, cases of serophiila without fever, and 
where the enlarged glands of the neck are indolent; and con¬ 
cludes by expiessing a strong wish that no person will resoil 
to this remedy without the advice and obscivatiou of a physi¬ 
cian.— Vitiv. xvi. p. 140. 

8 . Medical and Phi/sudugical Prize Questions.—I. 'I'lie Royal 
Academy of Scienees, at Paiis, have proposed the following 
prize question for |S‘2.3; “ To deteriniiie, by precise experi¬ 
ments, the causes, either chemical or physiological, of aiiiinid 
heat.” It is ])aTticularly required that the heat emitted by a 
healthy animal in a given lime he aseeitaincd, us well also a.s 
the quantity of carbonic acid prod need in respiration, and that 
the heat thus produced, be compared with that occasioned by 
the formation of as much carbonic acid from the eomhustioii of 
carbon. Tlie prize will be a gold medal of 3,000 francs valne. 
The memoirs are to be sent in before July 1,1823. 

2. The following prize subject has beim announced by tlic 
Royal Academy of Sciences, at Paris, for competition during 
the years 1821 and 1822; “To trace the gradual develupc- 
ment of the aquatic Triton, or Salamander, through its dillereut 
degrees from the egg to tlie perfect animal, and to describe the 
internal changes which it experiences, but principally in regard 
to osteogany and the distribution of the vessels.” I he prize is 
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a gold medal of 300 francs value; to be adjudged in March, 
1822. Tlie essays to be sent in by January 1, 1822. 

3. The Sociite MedkaJe dlEnadaiwn proposes the following 
prize question: the memoirs, written in French or Latin, arc to' 
be sent before August 31, 1822, to die Secritaire-gcHcralet at 
Paris. The value of die prize is 600 francs. 

“ What ate the disposition and structure of the system of 
organs called the nervous ganglions of the organic life, sym¬ 
pathetic nerve, great intercostal, trisplancliniquc, ^c. V* 

** What arc the functions of tliis system of organs 

** And, as far us is known, what are the diseases in which 
it is essentially affectud i" 

4. The Helvetic Society of Natural Sciences have proposed 
the follow iug pri/.e qiicstioii for tlie years 1822 and 1823: To 
collect exact and will-uhbcrvcd facts, on the increase and 
diminution of the glaciers in the dilTcrout parts of the Alps, 
on the dctciiuratioi) or amelioration of their pasturages, and 
on the former and |)icscnt state of the forests.” It will be suf- 
ticient if the aiithorb treat only of a deterniiued part of the 
A]])s. Memoirs to be given in before the 1st of Janiiury 1823. 
Prize 300 livrcs. 

5. Tlic Society of Sciences and Arts of Ttreclit has an¬ 
nounced the following question for competition : “ Are there 
characteristic signs sufficient to distinguish always with cer¬ 
tainty, the true cancers from other maladies which resemble it? 
If so, what are these signs ? Oiiglit this malady to be considered 
as the cfifect of an indisposition of the whole body, or us only 
local ? If it is to be considered as an indisposition of the whole 
body, can external remedies, whether amputation, or the remedy 
applied by the religious of the convent of Kus, or the corrosive 
remedies, especially arsenic, coiitiibuto to the cure or the al¬ 
leviation of the malady ? or ought they to be considered as all 
equally hurtful ? When the malady has not yet the characteristic 
signs of true cancer, but when there is reason to fear it may 
become so, and when it may as yet be considered as a local 
evil, what external remedies may then be applied with sound 
hope of success ? and what are those which should be consi¬ 
dered as hurtful ?” 

6 . Another question, by the same body, is as follows: “ Can 
we, by surve 3 ring any particular part of tlie body of an animal 
that we have not bad an opportunity of observing in life, con¬ 
clude, with certainty, what use it made of tliat part; so that 
we may look on Uiis principle of final causes, not only u an 
nsefnl prhiciple, but as always a sure guide in the natural history 
of the animu kii^dom ?” 
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IV. GuNEKAL LlTEKATtltE. 

1. Ortgin of Vegetables.— and carrots are thought indi¬ 
genous roots of France; our cauliflowers came from Cyprus; 
our artichokes from Sicily; lettuce from Cos, a name corrupted 
into Gnuse ; shallots, or eschallots, from Ascalon t the cherry 
and filbert are from Pontus; the citron from Media; the chest¬ 
nut from Castana, in Asia Minor; the peach and tlm walnut 
from Persia; the plum from Syria; the pomegranate from 
Cyprus; the quince from Sidon; the olive and fig from Greece, 
as are the best apples and pears, though also found wild in 
France, and even here; the apricot is from Armenia.—AVie 
Monthlg MagaziiK, iii. p. 23-^. 

2. New Longitude Act. —^By this act the 58th of the late king 
is amended. Tho rewards are, 50001. to any subject of Great 
llritain who shall reach tlie longitude of 130° fiom Greenwich 
within the arctic circle; I'l.OOOZ. (further) for the north-west 
passage into the Pacific; l.OOOZ. for 83° of north latitude; and 
a like sum for 85°, 87°, 88° and 89° respctivcly. It is as¬ 
sumed in the preamble, that no ship has gone beyond 81° of 
north latitude, noi 113° of west longitude. 

3. Jio/m/i Mtut —A considerable quantity of clay moulds, or 
matrices, for the coming of Roman money, have been lately turned 
up at Lingwell-Yatc, near Wakefield. '1 horesby, in his Ducutus, 
mentions a quantity of similar moulds, found at the same place 
ill 1(J97. Several crucibles, for melting the metal, were found 
at the same time ; and in some of the moulds, there are coins 
yet remaining. Specimens have been sent by a gentleman at 
Wakefield, to Uie Society of Antiquaries, and to the BritiKh 
Museum, in hopes of their decision whether this place was 
the resort of coiners, or the real mint belonging to the Roman 
station in its immediate vicinity.— New Monthly Magazine. 

4. Ancient Roman Altar.—A Roman altar was dug up in 
April, by Mr. S. Faulkner, gardener, in a place called Dar- 
vell’s field, situate between the Tarviii and Whitchurch roads, 
in Boughton, near Chester. It is formed of red granite, and 
is in excellent preservation: its height is nearly four feet; its 
two fronts, on each of which is the same inscription, arc 
eighteen inches across; and the two sides, quite plain, are 
about twelve inches each. On the top is a kind of shallow 
basin, supported by two volutes. The pedestal is a square 
piece of red sandstone, about twenty inches wide, and six 
thick, and was found at a small distance from the altar. The 
inscription is, “ Nymnhis et Fontibvs Legione Vtcesitna valente 
vwtnci thus Englished: “ The twentieth Legion, the power- 
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fcl, t h e T j et pri onK; to the Nymphs and Fonatams." There is 
no particular spring now known vmry near the spot, where the 
altar was found; but there are some within fire minutes’ walk 
of the place, and the district abounds with them. It is sup- 

E osed this curious piece of antiquity was thrown down, and 
uried, at the time tlie Homans took their last leave of Britain, 
which wae about the year 448 of the Christian era .—New 
Mctnthiy Magazine. 

n 

5. Drvidical ScpuUhn, —Ton sopuldiral urns wm* Intoly 
found about u foot boluw the burfuco on tho grounds of lAy^ 
D'unfarm, thu piupurty of lluddurl, Ksq., urar tht' 

Roman military coniinunioKtiou botwoiui the tumulus at 
Llocheddicr and that of ihilbi miaou. In (^uTnaIvo 1 t^llirl'• The 
urns occupied a circular space about txw yaids in diameter, 
ivhjch Btcmcd to have been surroundtd by a btone wall. I'hey 
lay in a straight line, and weic filled with bones and ashes; 
the first coiitaiuiiig a >ma1< pi<('c of copper. Kuch urn was 
protected by four upright sltmos in a rectangular Ibriii, with a 
flat stone on tlic lop, and a few handfuls of puie oravcl under¬ 
neath. They crumbled into ashes when the plonghniau at¬ 
tempted to remove tliem, and not a fragment abo\(* tlu‘ si/c of a 
square inch could be found a few du\s after the diseinery. 
From there being several druidical reuiains in tlie ncighliuur- 
hood, it is supposed to have been a placi* of sepulchre conse¬ 
crated by the Druids. A gieat part of the sepulchre still 
remains untouched.— Monthlif Mag, Mug 1821. 

6 . Literary Noiict^s, —i. The first volume of Mr. A. P. Hioin- 
son’s Lectures on Botany is almost ready for publi(*ation. It 
will coutain the descriptbc anatomy and ]>h\sioloiiy of those 
organs which are necessary for tlu: growth and piesen'atifiu of 
the plant as an individual; and will be illiistratc'd by more than 
one hundred wood-cuts and teu copper-plates. It is intended 
to form the first part of a comjdete system of Elementary 
Botany. 

ii. Next month will be publibhcd, A 7Veafi'sc of thr Prin~ 
ciples of Bridges by Suspension^ with reference to the Cnfenary.^ 
and exemplified by die Cable Bridge now in progress over the 
Strait of Menai. In it the properties of the catenary will be 
fully investigated, and those of arches and piers will be derived 
from Ae motion of a projectile. It will contain practical 
tables, a table of the dimensions of a catenary, and tables o 
the principal chain, rope, stone, wood, and iron bridges; with 
the umensions of them erected in different countries. 

ill. Mr. Gideon Mantell, F. L. S. is about publishing in one 
volume, royal quarto, (illustrated by numerous ci^ravings), the 
Foetils of the South Downs; or. Outlines of the Geology of thr 
South'ttutem Division qf Smex, 



Ablt XMII meteorological DI4R\ tor the M^nth^ of March April and Maj 1821, kept,at Eah 
SFB^CER*s Seat at Althorp, in Northamptonshire Ihc Iherniomc ci hau^s in a Ncith-easttrn Aspect, about file feet 
from the ground, and a foot from tht nail 
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SELECT LIST OF NEW PUBLICATIONS. 

DURING THE LAST THREE MONTHS. 

Tbanbactions or Public SocisnEs. 

TranMictioos of the Cambridge Philobopbical Society. Part 1. 
440. If. 

Astronomy and Xayioation. 

A Moveable I’lanispbere; exhibiting the face of the Heavens for 
an^ given boor of the day throughout the year, as also the time of 
rising and setting of the Stars; designed to assist the young student 
in acquiring a knowledge of the leTativc situations and names of 
Uie Constellations. By Francis Wollaston, p.ll.S. 12s. 

Elementary Illustrations of the C'elcstiul Mechanics of La 
Place. 8 VO. lOs. 6d. 

The Young Navigator’s Guide to the Sidereal and Planetary 
pails of Nautical Astrunomy ; being the 'I'iieory and Practice of 
hnding the Latitude, the Longitude, and the Variation oftlicC'oni- 
jiassby the ti.\cd Stars and Plaiieti; to winch is prefixed the 
de.s('ription and use of the new Celestial Pluinsjiheix'. By Tliom.ts 
Kerigan, Purser, ll.N. ro^al ISmo, 18s. bds. 

The Planisphere sold separately, at 5s. each. 

Tables to be used with the Nautical Almanac, for the liiidiiin 
the Latitude and Longitude at Sea; with easy and areiirale ine> 
thuds of performing the Computations required for these purposes. 
By the llev. W. Lax, F.R.S., Ac. 8vo. 215. 

Botany. 

Flora Scotica, or a Description of Scottish Plants, arranged both 
according to the artificial and natural methods. By William 
J. Hooker. L.L.D. 8vo. 14s. bds. 

Chemistry. 

A Dictionary of Chemistry, on the basis of Mr. Nicholson's, 
in which the jirinciples of the science arc inve.stigatod anew-, and 
its applications to the phenomena of nature, medicine, mineralogy, 
agriculture, and manufactures, detailed. By Andrew I’re, M.D., 
j«c. With an intnxluctory Dmcrtatiuii, containing iiwtructioiis 
for converting the alplmbetical arrangunient into a systematic order 
of study. 

A Manual of Chemistsy, contuning the principal facts of the 
science, arranged in the order in which they arc discussed and 
illustrated .in the Lectured at tlie Uivyalinstitution. New Ldition, 
considerably enlarged and impitvviMl, with numerous Plates, 
Wood-cuts, Diagrams, fire. By W. T. Brande, Sec. B.S. Ac., 
8 vo. 2l- 5s. 

Geography. 

A Geographical aiwl Commercial View of Northern Central 
Africa. By James Mac Queen. 8vo. 10s. 6d, bds. 
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Select IaU of Jiew Pub/icatwiie, 

I 

Western Africa, being a Description of tbe Manners, Customs, 
Di-esses, and Cbarocter of its Inhabitants, illustrated by 47 En¬ 
gravings. 4 vols. 12mo. It. l£. bds. 

. Part I. of a System of Universal Geography. Translated from 
tbe French of M. Maltc Brun. 8vo. 8s. 

Geology. 

A Geological Classibcation of Hocks, with descriptive synopsis 
of the species and varieties, comprising the Elements of Practical 
Geology. By John Mac Culloch, M.D. F.11.S. &c., 8vu. It. Is. 

Lithography. 

A Manual of Lithography, or Memoir on the Lithograpbical 
K\|K.'riincnR made m Paris, ut the Iloyal School of the Hoads and 
Bridges, clearly exjilaining the whole ait, as well as all the acci¬ 
dents that may happen in printing, and the diftenmt methods of 
aroiding them. Translated from the French by C. Uulluiandel. 
8vo. 6s. bds. 

Medicike, Ay atomy, ayd Surgery. 

A Treatise on SciuphuIa(to which the Jacksonian Prize for the 
year 1818 was adjudged by the Court of Examiners of lh(‘ Hoyal 
College of.Surgions ;) desrribing the morbid alteration it pnalures 
in the strucUire of all the ddferent parts of the body, and the 
best mode of tieating il, particularly in Children ; also its coii- 
nexioii with disease.s of the Spine, Joints, Eyes, and Glands, more 
especiali) of the Fenial(‘ Breasts, Testes, and Prostrate Gland; 
with particular refcrencealsototbe most improved plain of treating 
Spinal Curvatures. To which is added, an Account ol the Oph¬ 
thalmia, so long prevalent in Christ’s Hospital. By Eusebius 
Aithur Lloj'd, M.H.C.S.L., &r. 

A M.inual of the Diseases of the Human Eye, intended fur 
Surgeons commencing practice. By Dr. Charles Hen. Weller, of 
Berlin, translated from the German by G. C. Monte.'ilh, M.D., .ind 
illustrated by cases and observations. 2 vols. 8vo, with 4 colouied 
plate's representing 37 diseased Eyes. If. 10$. bds. 

Illustrations of the Great Operations of Surgery, Trepan, Her- 
ma. Amputation, Aneurism, and I.ythomcty. By Charles Bell, 
F.U.S.E., &c., containing 21 plates. Large 4to. 3t. I5s. plain, 
and St. 5s. coloured. 

A View of the Structure, Functions, and Disorders of the Sto¬ 
mach, and Alimentaiy Organs of the Human Body; with Phy¬ 
siological Obst'rvations and Remarks upon the qualities and cllccis 
of Food and Fermented Liquors. By Tiiomas Haso. 8vo. 12s. 
boat els. 

A Practical Tit utise on the Inflammatory, Org.mic, and Syin- 
patbotic Diseases of the Heart; also on MaliunnatiuD, Aneurism, 
\c. By Henry He.ider, M.D. h.i. 
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A Treatise on Indigestion, and its conse(]uences, called Nervous 
and Bilious Complaints; with observations on the organic dis* 
eases, in which they sometimes terminate. By A. P. W. Philip, 
M. D. F. R. S. E., &c. 

Observations on some of the Oeneral Principles, and on the 
particular Nature and Treatment of the different Species of 
loflammatioD By J, li. James, suigeun to the Devon and 
Exeter Hospital, and consulting surgeon to the Exeter Dispensary. 
8vo. 

The third volume of Practieul Observations on the Treatment 
of Strictures in the I'relhra, wall phiii-s; by Sn l^verard Home, 
bait. 8vo. 10s. ()d. bouds. 

A Tre.itisc on the llydrociphalus Acutus, or, Inflamiiiatury 
Water in the Head. B) Leopold Anthony C!uiis, translated from 
the German, by Robert (vouch, M. U. Svo. Hs. boirds. 

The History of the Plague, as it h.as lately appeared in the 
islands of Malta, Goza, Corfu, and Cephaloma, ^e., with parti¬ 
culars of the means adopted for its eradication, .1. D. Tiilly, 
est|.. Surgeon to the Torccs, fee. 8vo. 1 is. hoards. 

Observations on the Derangements of the Digestive Organs. By 
W, Law, surgeon. 8vo, O's. boanls. 

A Treatise on the Epidemic Cholera of India. By .laiius 
Boyle. 8 VO. .5s. 

A Tivatisc on the Medical Powers of the Nilro-imiriatic .Acid 
Bath in various diseases. By Waller Dunlop, surgeon. 8vo. 2s. 

Practical Observations on those Disorders of the Liver, and 
other Organs of Digestion, which produce the several luims 
and varieties of the bilious coniplaiiil. By Joseph .Ay le, M. D. 
8s, ffd. 

Observations on Syphilis. By Juiin Bacot. 8vo. 5s. 

A Description of a Surgical Op(<ratioii, onginally peculiar to 
the .lapanese and Chinese, and by them denominated /iii-King; 
now introduced into Euro|H‘aii practice, with directions for its 
performance, and cases illustrating its success. By James Morss 
Churchill, surgeon. 4s. boards. 

A Toxicological Cliart, in which may he seen at one view, the 
symptoms, treatment, and modes of detecting the various poisons, 
mineral, vegetable, and animal, according to the latest exjicri- 
raents and observations. By William Stowe, surgeon. 2 large 
folio sheets. Is. 6d. 

No. X. of the Quarterly Journal of Foreign Medicines and 
Surgery, and the sciences connected with them. 3s. 6d. 

Observations on the Digestive Organs. By J. Thomas, M. D. 

8to. 6s. 
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. SeUct lAst of New Publications. 

Peptic Precepts; pointing out methods to prevent and relieve 
indigestion, and to regulate and invigorate the action of the 
stomach and bowels. 12mo. 3s. boards. 

Miveualoot. 

Familiar Lessons on Mineralogy and Geology ; explaining the 
easiest methods of discriminating minerals, and the earthy sub¬ 
stances, commonly called rocks, whieh compose the primitive, 
econdaiy, flat, and alluvial formations, ^c. By J. Mawe. 12mo. 
5s. boards. 


Miscullavies. 

I.ucidus Ordo, a complete course of Studies on the several 
branches of Musical Science, with r.ssays on the Phenomena of 
llaimonic UesonaiiLC, Sympathy, and Attraition, the influence of 
pailiciilai hai monies on the coi ri‘S|iondent aflectiuns of the mind, 
retjuisites of ])ractic.'il excellency, witii sketches of Circat Masters. 
By J. Uelte, Mus. in Ord. to liis Majesty. 

A Gramma.' of the Sanscrit Language, on a new plan. By the 
Rev. Williuiu Vates. One volume, 8vo. In the press. 

A Manu.ll of Logic, in which the art is renden'd practical and 
useful, upon a principle entirely new and extremely simple; the 
whole being illustrated with ‘2-i sensible figures by means of 
whu li, every form of syllogism is brought under the eye in a 
visible shape, and all the figures and modes m-ide perfectly in¬ 
telligible, even to the most juvenile capacity. By J. W. Carvill, 
lectunr on natural philosopliy, &c. !is. 

Natural IIistorv. 

Memonsof the VVerneiian Natural History Society, V’ol. III. 
1817 to 18'20. 8VO. las. with ‘2fi engravings. 

Pait I. of Illustiations of the Linneati Genera of Insects. By 
W. Wood, r. L. S. with 14 coloured plates, 5s. 

No. I. of Illustrations of British Ornithology. By John Selby. 
Llephant folio, IZ. 11a. 6d. coloured, il. 5s. 

A General History of Birds. By John Latham, M. D. F, R. S. 
author of the Synopsis of Buds, Index Ornitbologicus, ^ To 
be completed in ten vols. demy 4to. with at least 180 coloured 
plates. Vol. 1. 4to. 2l. 2s. 


Political Economy. 

Principles of Political Economy and Taxabun. By David 
Ricardo, Esq., M. P. New edition, corrected and enlarged* 
Hvo. 14.V. 
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Letfien to Mr* Malthui^ on wvoral Subjects of PoUticiil Cco- 
noniyt «nd particularly ou thq Cause of general Stagnation of Com- 
mcrcc; translated from the French by ^y* Uy John 

Richter, Esq. 8vo. 9t. boards. 

Conversations on PoliUcal Economy, in a scries of Dialogues. 
ByJ. Pinsent, 3s. 6d. 

An Essay on the Political Economy of Nations; or, a View of 
the Intercourse of Countries, os influencing their 'tVealth. 8v«i. 
9*. boards. 

Observations on the Restrictive and Prohibiting Commercial 
System, from the MMS. of Jeremy Benthara, Esq. By Joliii 
Bowring. 8vo. 2s. 

The Source and Remedy of the National DdOicuUies, deduced 
from Principles of Political Economy, in a Letter to Lord .hilni 
Russell. 2«. 

An Inquiry into those Principles, respecting the Nature of 
Demand and the Necessity of Consumption, lately udsocated by 
Mr. Mallhus, from which it is concluded, that Taxation and the 
Maintenance of Unproductive Coobumers cun be conducive to the 
progress of Wealth. 8vo. 4$. 

Observations on certain Verbal Disputes in Political Econoni}, 
particularly relating to Value, and to Demand and Suppi>. 
12mo. 3», 

An Address to the Imperial Parliament upon the Practical 
Means of gradu.xlly abolishing the Poor Laws, and educating the 
Poor bybtemr*''''illy; illustrated by an account of the Colonies «•! 
Frcdericksoord in Holland, and of the Common Mountain in the 
South of Ireland. By William Herbert Saunders, Esq. 

A Letter on our Agricultural Distresses, their Cause's and 
Remedies; accompaniucl with Tables and Cupper-plate Cliurts, 
shewing and comparing the prices of wheat, bread, and luboiii, 
from 1650 to 1821; addressed lo tlic Lords and Comtnuiih. B> 
William Playfair. 5s. 

Reflections on the present Difliculties of the Country, and on 
lelieving them, by opening new markets to our Coinincrce, and 
removing all injurious restrictions ; by an old Asiatic Mercliant. 
3s. 

Two Letters to the Right Hon. the Earl of Liverpool, on tlie 
Distresses of Agriculture, and their influence on me Manufac¬ 
tures, 'rradc, and Commerce of the United Kingdom; with 01)- 
bervations on Cash Paymi'nts and a Free I'l ade ; by tbc Right 
Hon. Lord btourton. 6vo. 3v. 

Remarks on some Fuodamcutal Doctrines in Political Ero- 
uomy; by J. Craig, F.sq. F.R.S.E. 8vo. 7>. bV. bds. 
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• Select List of New Puhlkatiom, 

The Principels of an Equitable and Efficient System of Finance; 
founded upon Belf-evidont, universal, and invariable principles; 
^by Harrison Wilkinson. Svo. 

Property against Industry; or an Exposition of the Partiality, 
Oppression, Injustice, and Inei]aality of the Present System of 
Finance; by llarrison Wilkinson. Svo. 1«. 6d. 

Letter to Tliomas W. Cuke, Esq. M.P. on Corn Is. 

A View of the circulating Medium of the Bank of England, 
from its incorporation to the present time. 2s. 

Observations on the Present State of the Police of the Metro¬ 
polis ; by G. B. Mainwaring, ICsq. Svo. 3s. (id. 

letter to a Member of Parliament, on the Police of the Aletio- 
polia. Svo. Is, 


Topografhy. 

BRITISH. 

An Appendix to Loidis and Elniete: or an attempt to illustrate 
the districts described by Bedu; and supposed to embrace the 
lower portions of Aredale and Wharfdale, together with the entire 
vale of Calder, in the county of York. By T. D. Whittakei, 
LI..D. with 4 engravings, crown folio, 1/. Is. boards. 

The History of Thirsk; including an account of its once cele¬ 
brated castle, and other antiquities in the neighbourhood. 8vo. 5s. 
buanls. 

Historic Notices of Fothcringay, with engravings. By II, K. 
Bunney, A. M. Svo. 7«> bV. 

Leigh's New Piriure of England and Wales, comprehending a 
description ol the principal towns, ancient remains, natural and 
artificial cnriositiis, soil and produce, agriculture*, manufactures, 
rivers and canals, principal scats, and batliing-placcs ; also, histo¬ 
rical and biographical notices, and a synopsis of the counties, tkc. 
l^s. boards; 13s. bound. 

Leigh’s New Pocket Atlas of the Counties of England and 
Wales, consisting of fifty-six maps, including a general map: to 
which is added, a complete index of towns, villages, country-seats, 
rivers, ciuials, &c. 12«. hall«bouiid, or l6s. coloured. 

Views in Suffolk, Norfolk, and Northamptonshire, illustrative of 
the Works of Robeit Bloomfield, accompanied with descriptions; 
to which is annexed, a memoir of the poet's life. By E. W. 
Brayley, royal Svo. with fifteen views and two portraits, 10s. 6d, 
boards. 

The same work in Uo. 1/. I**. 
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The Topography of Athens, with tome remarks on its an- 
tiquitieSk By Lieut.<!lefenel Leake, with maps and platefc. 8vo, 
R 10«. 

Rome in the Nineteenth Century; containing a complete account 
of the ruins of that ancient cky, the remains of the middle ages, 
and the monomentb of modem times. 3 vols. post 3vo. 1/. 7*> 
boards. 

Sketches of Manners, Scenery, See., in the French f*rovincos, 
Switzerland, and Italy. By the late John Scott, esq. 8vo. l‘2s 6d. 

Views of Society and Manners iu America; in a series of letters 
from that country to a friend in P.ngland. 8vo. 

An historical. Statistical, and Descriptive Aeiount of the 
Philippine Ishtiids; tounded on ofncial data, translated from the 
Spanish with additions. By NY. Walton, esq. 8vo. 12a. 

N’oyages awd Tuavei.s. 

A Voyage for the Discovciy of a Noith-Wcst Passage from the 
Atlantic to the Pacific, performed by H. M. Ships Uecla and 
Griper, under the orders of Captain Parry, in the years ISlj) and 
1820,4to. Illustrated by charts, plates, and wood-cuts. 3/. 13s. fid. 
Second edition. 

The North Georgia Gazette and Winter Chronicle, a newspaper 
that was established on board the ships employed in the discovery 
of a Noith-West Passage. Edited by Captain ihltvard Sabine, R.A. 
4to. 10a. fid. 

Notes on the Cape of Good Hope, made during an excursion 
through the principal parts of that colony, in the ye.ir 1820. In 
which are bnelly considered the advantages and disadvantages it 
offers to the English emigrant. 8 a o. 7’>•0(1. 

A Bibliographical, Antiquanan, and Picturesque Tour in Franee 
and Germany. By the llev. T. K. Dibdiu, K.K.S., b.A. 3 vols. 
siipci'-royal 8vo. 10/. lOv. 

Travels in Georgia, Persia, Armenia, Ancient Babylonia, &c., 
during the years 1817, 18, 1P, and 20; by Sir Robert Ker Por¬ 
ter, Ac. Sec. 4tn., with numerous engravings of portraits, cos¬ 
tumes, antiquities, See. Sec. vol. i. 4/. 14s. fid. 

A Narrative of the Chinese Embassy from the Emperor Kang 
HeCflo the Khan of 'rourgouth Tartars, on the banks of the 
Volga, in the years 1712-13-14 and 15. Translated from the 
Orimnal Chinese, with an Appendix, consisting of Extracts from 
the Pekin Gazette ; an Abstract of a Chinese Novel; Arguments 
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of a Chinese Play, &c.; by,$ir fif^rge Thomas Staunton, Bart., 

to., with a map^ . 8yo. .J8*. . , , ^ 

*• ■ 

Journal of a ^^oyagc of Discovery-Mi the Arctio Begions, in his 
"■Majesty’s ships Hecia and (•riper. By Alexander Fisher, Ksq., 
Surgeon, ll. N. 8io. 12s. 

The Journal of a Residence in the Burnilian Kinpire, and more 
particularly at the court of Amarapoorah. By Captain 'Hiram 
Cox, with colon' I platet. 8vo. lO’s. biKuds. ^ 

Notes on Rio de Janeiro, and the Southern parts of Brazil, 
taken during a Residimce of Ten 1 taiA in that country, from 
1808 to 1818; with an Appcndi.\, deMiibiug the Signals by 
which V’essels enter the Port of Rio C'raiidc do Sul; together 
with numerous Tables of Commerce, and a Glossary of Tnpi 
Words. By John l.uccock. One volume 4to. with Maps and 
Plans, price 2/. 12«. Gd. boards. 

BOOKS iMPOUTUn BY TIlKUrTIL AND ttURTZ. 

J. B, Morgagni, de Sedibus et Causis Morboium jH-r Anatomen 
Indagatis. I’-ditio nova, ciini Chaussier et Addon, tom. iv. 
8io. 12 j. 

Laniuroux, J'xposition Melluxlique des genies de I'ordre des 
Pol} pill's, ii'cc leur description et cellcs ues principaleb especes, 
figuies duns S4 planches; les63 premitn’s appurtenuiit A THisUnie 
Naturelle des Zoophytes, d’Ellis et Solancler, grand in 4to., af. 

Chomcl, ties I'lovres et des Maladies Peslilentielles 8vo. 10* Gd. 
tlouixlon. I'ldnens d’Aiithmctique, 8vo. 7'- Gd. 

Fodei-e, Voyage aux Alpcs Maritimes, ou Histoire Naturelle 
agiaiie, civile et ineilicah* du Comte de Nice et pays limitrophes; 
enrichi de notes de comparaison avee d’autres contrees, 2 vols. 

8\o. 15i. 

Marquis de Foresta, Lettres stir la Sicile fccrites peiulant I’ete 
de 1805, 2 vols. 8vo. 15l. 

Latreille, Rechcrches sur les Zodiaques Egyptiens, 8vo. 2a. Gd. 

Poiittot, Elemens de Statique, suivis d’un Memoiie sur la 
thcorie des raomeiis et des aires. TroisiAine edition revue et 
aiigmcntee par I'autcur, 8vo. 7*- Gd. 

Christian, Description lies machines et procodes specifies dans 
les brevets d’invention, de perlcctionnemeiil. et d’importation, doul 
la dui4c est expiife, tom. IV., avec 32 planches, 4to. 1/. lbs. 

Joubert, hlanuel de rAmatenr des F.sUmpes, tom. 2, 8vo. 
14*. 

Vox., xr. 
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CMtalBei, Itoim et Uaa^ de tons ks peuplea; luite dh fm- 
virref eoloriia avec explicitions, par Eyrki. Fremikv et Mcjwi 
LivraisoQ, gr. in 8vo. eoei 9<< 

» 

Comte de Lastcyiic, ColfcdtiDB df machinesy d'instniioeiil, 
ustensiles, constructions, apparcils. etc. employes dans Tdconomie 
rurale, domestique, et industrielle, d’aprds les desseins fiuts dans 
^istisM pMties de TEwope. Tom, 1. cootenant, 10 livraisons, 
atnK 5 planches in 4to. 3/. 10«. 

- ,~-Tom. II. Hrraison I^IV. in 4to. each it. 
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iltr has weight, 262-264—how to ascertain to what Tolnffle of 
air a certain quantity of water is reduced, 265-267—proof 
that air is rendered heavy by the mixture of some matter 
heavier than itself, 268—and by the compression o^ its parts, 
269-270 

Air~gan, notice of the first discovery of, 271 note 

Alc^, new vegetable, notice of, 204 

Alcohol, on the formation of, by fluoboric gas, 394-395. 

AUar (Roman), notice of, 411 

Alum, chemical analysis of, 342 

Abmina and potassa, analysis of the sub-sulphate of, 389 

Alumuute, cotnpouent parts of, 342 

Alwamoas soap prevents the ravages of moths, in woollen 
cloths, 393 

Ammeds, observations on the secreting power of, 40-44—and on 
marine luminous animals, 248-260 
Apple-bread, notice of, 384 

Aragoand Frtsnel (M. M.}, improvement of, in the construction 
of oil-lamps, 381 
Arsenious acid, tesrs for, 341 
Art, fragment of, discovered in Newfoundland, 223 
Atmosp^rwal refraction, observations on, 353-370. 

Atropia, analysis of, 204 


B 

Balance, new one, described, 280 
Barbadoes, (Island) geological description of, 10-20 
Baryta, analysis of the ferro-prussiate of, 209 
Berard, (M.) observations of, on the ripening of fruit, 395-397 
Berzelius, (Professor), experiments of, on the composition of 
prussiates, 208-216 

Biot, (M.), Memoir of, on the magnetism impressed on metals 
by electricity in motion, 281-290 
Bohnenberger 8 electrometer, notice of, 208 
Awils (Scientific), analyses of, 119, 337—select lists of, 225, 
412—notices of new ones, in hand, 412 
Boradc add, singular property of, 403 
Braeonnot (M.), observations of, on the crystallization of sugar, 
39? 
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BrwiUBy<B«v.J)r.)(Obai:rvatiousol’,oa refmctkni ,364<37(^ind 
on M. Delauibre’s remarks relath e to tUe problem of findm^ 
the latitude from two allitudLS and the time between, 370"3?2 
BrougtUon (S. D.), observations of, on the divisibility of tnc * 
eighth pair of nerves, 32(K327 

Buildings, observations on the best mode of warming and ven¬ 
tilating, 229-240 


C' 

Caritwia/f’(iiatue), of iiid^iiesid, discovou'd, 387—ils iUiJvms. 

388—of lime deposited in wood, 40.7-406 
Charcoal, polibhin<; powder from, 203 
Chemistry, miscellaneous lutelligeucc in, 201-216, 385-404 
Children (J. G. Esq.}, translation by, of Bey’s Essays on the 
Calcination of Mi t ds, &e„ 72-93, 260-271 
Chromite of iron, diM-oveied in the island of Unst, 222, 223— 
use of chromate of lead as a dye, 392 
Chrome, notice of anew native oxide of, 219-220 
Chromic acid, experiment on, 386, 387 
Coal~gns, theory of the formation of, 344 
Coiil~od parish lamps, notice of, 381 

Cole&rooile (H. T. Esq.), observations of, on tlie heiiilit of the 
Dhawali^iri, or White Mountain of Himalaya, 240-247. 
Combustion (spontaneous), extraordinary instance of, 20 i— 
nature of explained, 344-347 

Comets, easiest and most convenient method of ealculatinc: the 
orbit of from observations, 177-182—on the transit of the 
comet of 1819 over the sun, 182 
Connaissance dn Terns for lSl2, note respecting, 176—Mudiea- 
tion of that work, 373 

Comer ores from Siberia, chemical analysis of, 274-278—.uu- 
lysis of the copper glance of Euthenburg, 279—On tlic gra¬ 
nulation of cupper, 386 
Crgstalhzation of sugar, 397 
Crystals, on the dissection of, 202 


1 ) 

DantelUJ. F. Esq.), description of a new pyrometer, 309-320 
Daturiiun, a new vegetable alcali, notice of, 204 
Dtoudpofiifion of blood, experiments on, 394 
Bdanme (M.), direct metnod of computing the latitude from 
two observations of the sun’s altitude, and the time elapsed 
between them, 172-176—^remarks Aereon, 370-372 
Dqiressiun of mercury in gla8S.tube8, observations on, 83-85 
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(M.X cxperimeottf of, on du foniiatioa of alcobdl bv 
Hioboric gu, 394, 395 

DlMvoalaytrit or White Mountain of Himilaya, observationa on 
fhe height of, 240*247 
Ihod grtafol, notice of a liquor so called, 3fM 
lhvinif~machme, new, notice of, 200 
IhuMhdtty of matter, remdik'i on, 3(>(i-3U9 
Division of the eighth pair of ncivcs, observatloiib on the effcci 
of, 40-03 

Dmuliinl scpiiK'hie, notice uf, 412 


E 

Jiilipsi of the him in September 1820, account >f, 20-10; 201-30.* 
Eldinatj/ in motion, on the iiut^iieti'siii impieshcil oi* imlaU by, 
281-290—i^unpowder fired b\. J91 
Jltilrniii, a ii.itlie alloy of gold and silvii, aiiahhih of, 272 
/■a Zip,se (Sol Ji), of September 1820, obsirvatious on, 20-39 
LlfctiomfUr^ new, notiee of. 208 


F 

/ inliti, (M ), notice of a new diving-machine, invented by, 200 
I’l iro~jnu\siiifts, expciiments and observations on the (onipo- 
sition of, 2U8-21b 

Fur, experiments to prove that it has weight, 260-204 
Fired stars, collections in right ascenbiuii of thirty-six piincipal, 
to csti\ day m th(‘ year, 186-198 
FIuoIkhh t/us, expciiments on the foiination of alcohol from, 404 
ritod, table of the i oiisumption of at Paris foi 1819, 224 
Forsh/iiitHmi (T)r.), analysis of the oxides of inaugaiicse by, 201 
rnut, obhoi \ ations on the ripening of, 395-397 
FtiUeis'-nilth discoieied in chalk, 220 



fkupial litiialiirr, mihcellaneoiis intelligence in, 223 411 
Urology of Barbadoes, memoir on, 10-20 
Glaze (new), for porcelain, 392 

Gorham (Dr. John), on the analysis of Indian goru, 206-208— 
critical notice of his Elements rtf ChemicaJ Science, 348-3 .j 2 
Granite and trap, observations on the resemblance between 
eeitain varieties of, and trap, 404-405. 

GriiHulatuni of copper, 386 

Guit-pvicdir, .uialysis of, 390—lirv 1 by clectiicity, 391 
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Hammers (mineralogical), obserrationB on die fon&i of, l*ld\ 
J^tshom, use of, p intoxication, 407 
Hastings (Dr.), obserrationB of, on the effect of dhiding the 
eighth pair of nerves, 45-63~reply thereto, 320-327 
JHsimehs (M.), experiments and observations of, on phospho¬ 
rescence, 399-401 

JHenry (Dr.), analysis by, of native carbonate of magnesia, 387, 
3g8—correspondence of Dr. I're with, 402 
Hmilaya, observations on the height of the White Mountain of, 
240-247 

Hap, an au.ilysis of the active principle of, 205 
Hayses, observations on the best mode of warming and venti¬ 
lating, 229-240 
Hyosryamia, analysis of, 205 


I 

Indian corn, analysis of, 206-208 

Intelbgence, (miscellaneous) in mechanical science, 199, 200, 
381-385—in chemical science, 201, 385—in natural history, 
216,404—^in general literature, ^c. 223, 411 
Intoxicatwn, antidote to, 407 
Iodine^ its application as a medicine, 407 
Tran, chromate of, discovered in the island of Unst, 222—fall 
of an iron bridge, in America, 385—^Permeability of iron to 
tin, tbid. 

Ives, (Dr. A. W.), analysis of Lupiilin, 205. 206 
Jasper, general observations on, 63-70—synopsis of its varieties, 
70-72 


Klaproth, (Martin Henry), on tlic chemical analysis of mineral 
substances, 272—analysis of electruni, 272—of the pacos, or 
red silver ore of Peru, 273—of the hepatic mercurial ore from 
Idria, 274—of the lamellar red copper ore from Siberia, 276 
—of the fibrous blue copper ore of Siberia, 277—of a green 
copper ore from Siberia, 278—of the copper glance from 
Siberia, 271 

KoniUte, a new mineral, notice of, 218 


Lamp, description of a new sinumbral one, 290—4mprovenient 
of oil lamps, 381—account of coal-oil parish lamps, ibid. 
382 
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atffiaune, (M.) experiuieiits of, ou the colouring matter of 
\he lobater, 203 

Latitude, a direct method of c^puting, from true observations 
yof the sun’s altitude, aud die time elapsed between them, 
' 172-176—^remarks thereon, 370-372 
Lead, analysis of the ferro-prussiate of, 210—on the use of 
chromate of lead as a dye, 392 
Levity, non-cidstent, in nature, 81 

Leutkwaite, (Mr.), experiinentb of, fur firing gunpowder bv 
electricity, 391 

Lime, on the solution of, 202—aDaIysis of the ferro prussicate 
of, 209,210—Carbonate of, deposited in wuod,405,406 
lidiia, discovered in lepidolile, 202 
Lithography, improvements ui, 382 
Longitude act, notice of, 411 
Lunanoui marine ainmal^, (ibbcnaliont ou 248-260 


M 

Mac Ci'floJi. (1)i ) on tin. foiiiii» ot iiuacidlagical hammers, 
1-10—^iiutiueot lus geolugieal ciabBiticatiuu|of rucks, 216-218 
—two new mmt-rals discovered by him, 218-219—remarks 
uii inaunc luminous aiumals, 248-20U—ou the potash to be 
uhtamod from pulatoc-, 382-384—ontherescmblancebetween 
certain Viiiietits of granite aud trap, 404 
Magnetism impressed on metals by electricity in motion, 281-290 
—the foicc of compaied with the dip, 374-378 
Afuuf, niial\sis ol, 200-208 

Mammoth, tu i ount ut tlu' remains of one found near Rochester, 
20-20 

Manganese, •uiulyxis ui the uxides of, 201 
Marine luiuiiiuua auiiiials, observations on, 248-260 
Maycotk (Dr) geological description ui liarbadocs by, 10-20 
Mechanical siu/iu, miscellaneous intelligence in, 199-220, 381- 
385 

M^ville Island, meteorological observations on, 222 
Menus (J. L. Esq.), observations of, on the solar eclipse in 
September, 1820,26-39 

Mercury, observations on the depression of, iii glass tubes, 
83-85—chemical analysis of the hepatic mercurial ore. from 
Idria, 273-276 

Metals, essays on the calcination of, 79-83 
Mctesrological diary for Match, April, and May, 1821, 4 Id 
Meteorological obKi oatwns on Melville Island, 222 
Minerohgical hammers, ubseivtitions on the forms of, 1-10 
Minerals, apparatus foi shewing the double refraction of, IM 
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4f«n< (Roman), notice of. 411 

M6th», ravages of, in woollen cloth, how prevented, 393 

iVofimi. nope in ,tt(e upper regions, 82 

McnUK^^Sih bev&hige~ihade from the henries (rfi 394 

Mimcal imtrtitntnt, notice of a new one, 384 3^ ' 

t ^ 

• » 

N 

Natural Htstory, miscellaneous intelligence in, 21t>223—^04 

Nature, nothing light in, 81 

Nerves, observations on the effect of dividing the eighth pair >f, 
'!5-63>-reply tliereto, 320-327 

Newfoundland, notice of a fragment of art found in, 223,224 

o 

Oil-lamps, improvement in, 381 

Oil-question, observations on the chemical evidence giten in, 
86-117—327-336 

Others (Dr.) on the easiest and most convenient mi^thod of ral- 
culating the orbit of a comet from observations, 177-182—on 
the transit of the comet of 1819 over the sun, 182 

Oxides of manganese, analysis of, 201-i-notico of a new o\ido 
of chrome, 219-220 


Pacos, or red silver ore of Peru, analysis of, 273 
Paris, table of the consumption of food in for the year 1819,224 
Pari^ (Mr.), additional observations respecting the oil-question, 
86-117—^reply thereto, 327-336 
Pelletier (M.) on the an^ysis of the active principle of pepper, 

qoq,399 

P/ (Dr.), observations of, on the secreting power of animals, 
40-44—repeats certain of his experiments, 325-327 
Phillips (Richard) observations of, on Mr. Parkes’s remarks on 
the evidence adduced in the oil-question, 327-336—analysis 
of verdigris by, 389-390 

Phosphorescence, experiments and observations on, 399-401 

Piperin, or the active principle of pepper, account of, 398-399 

Planets, errors of the tables of, corrected, 182-185 

Pobdiing powder from charcoal, 203 

Pknelam gUue, notice of, 392, 393 

Potash obtunable from potatoes, observations on, .382-384 
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Pojma, analysis of tbe ferro-pruasiate 209-211—and of the 

^ubsulpliatc of, 3R9 

Prite questions by tbe Society of Sciences and Arts of Utrecht, 
385, 410 ^by the Royal Academy of Science at Paris, 409^ 
by the Societc MMicalc d’Einiilation, 410—by the Helvetic 
Society of N atnral Sciences, tbid. 

^ ssiafis, {‘xpeiiments and observations on the composition 
of, 208-216 

Puhlu'atwiS i'sci"iitiiic), select list of, 225, 412—analysis of, 
’ J9, .137—notices of new ones in the press, 412 
r*yrrmteter, description and uses of a new one, ‘109-320 


R 

Refraction (double) of inineials, apparatus for sliewiiig;, 199— 
observation', on aunosphenc. I refraction, .3.5.3-.370 
Retinasphultnm discovered in the indeix'udeiit coal-formation, 
221 

Ri'if (John), biOGrraplucal notice of, 74, 75—essays of, on the 
calcination of metals, 76-83, 260-271 
i\,.thisti r, account of a mammoth found near, 20-26 
Rods, on the i>eolo(>iual structure of, 216-218 
Ross (Mi.), new porcelain glaze invented by, .392, 393 
Royal Socvttj ul I.Andon, pioeecdings of, 118 


s 


fcarlet fever, p«‘scmtive against, 407 
Srrrcting power of animals, observations on, 40-44 
Selnuium, notice of, 386 
Senna, the active pnncipic of, discovered, 398 
Sepulchre (druidical), notice of, 412 

Siberia, chemical analyses of various copper ores from, 276-278 
ore ^rod), of Peru, chemi.'.tl -ui,! lysis of, 273 
^ring, remarkable eruption of, 406 

Ixuth (James, Esq.), corrections in right ascension of thirty-six 
principal fixed stars to every day of the year, 186-198 
Svbsulphate of alumina and potassa, analyses of, 389 
Sugar, on the crystallization of, 397 
Sulphur, on the compounds of, 388, 389 
Sulphuric acid, experiments on, 386, 387 
&m, account of the eclipse of, in September 1820, 26-39, 291-' 
305 

Sylvester (Mr. Charles), observations of, on the best mode of 
warming and ventilating houses and other buildmgs, 229-240 
VoL. XI 2 G 
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T 

Taylor (Mr. T. G.), account of a coloured Lir<'» ■ lUirounding 
we zenith, 40 

Telescope^ notice of a largo, rcflcctiiicr ouo. b 5 

Terpodutn, a new niusictu instrumoiu, ik, --e of, 384 

Thomson, (D**. Thomas), analysis oi' his Sys^oni of Cheiiiistr), 
119—his claims tu precedence over other British comjiilors 
stated, 121—exposure of his attacks oii Sir Humphrey Da^y, 
122,123,137-142—and on the Royal Society, 124—strictuies 
on the plan of his work, 126—exposure of his errors on the 
subject of caloric, 129-134—electricity, 133—punderabk bo¬ 
dies, 14U-143—snnpluincombustibles, 143-149—simple com¬ 
bustibles, 1.30-131—compound bodies, 152—acids, 153-166 
—mineralogy, 166—analysis of minerals, 166-169—Physio¬ 
logy, 169-170 

Trap, oliservatioiis on the resemblance between, and ceitain 
varieties of granite, 404, 405 


u 

Urc (Dr. Andrew), notice of his ('liemical Di« tionai y. 216 — 
■nalysis of it, with sjiecimens aud remarks. 537-340—coi- 
respondeucc of, with Dr. Henry, 401, 402 


V 

VatuqueUa (M.), experiments of, on the decomposition of blood, 
394 

Vegetables, origin of, 411 

VentUation, of houses and othei buildings, observations on, 
909-240 

Verdigris, analysis of, 389, 390 

Vetch (Captain), account of the remains of a mammoth, by, 
20-26 

Volcano (new), notice of, in Portugal, 407 

w 

Warming of houses and other buildings, observations on, 
229-240 

Watt (Mr.), notice of his important discoveries in the powers 
and properties of steam, 343, 344 



IKDCX. 



Vfeight exists in dll mattei, 80, 81 

lyeighti ami Miusuiti, third repoit of lliu cuiuiuis»ii»ieiN d]j* 
poirtteii to' )'• 'U r the sub|cct of, il78'380 
Wwd. on I > pu' *ion of cdihonato of linic ui« dO.0,40b 
I' Hill H idv< oc* of moths Hi, how ])U\fiitvd, ffO'i 


'« / (Dr;, ohM'>vdtions of, on al iiii'.plulu il ofiatU 
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